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• The transport of hazardous cargoes by ship is thcrsaaiag dramat 1- ’

ca lly at sea , in cong.stsd port areas , and along the nation’s

inland waterways. Federal and stats gover~~~nt$ and industry 
have

• .zpendsd considerable effort to develop safe operating practices.
• This effort has t aken the for m of increased safety cooactous*ssS

and measures on the part of industry, stringent regulations
prømolgatsd by government, and gov.r~~~nt sad indust ry contingency

planning. Legislative initiatives such as the Ports and Waterways
• Safety Act of 1972 (33USC 1221—1227 46USC39 1(a)), the Fede ral

Water Poll ution Control Act, as amended (8oSTATS16), the Hazardous

• Materia ls Transportation Act of 1974 (46USC170; 49USC1471, 1472,
1655, 1801—1812), and the Port and Tanker Safety Act of 1978 (P.1..

95—414) ensure th e care and caution vith which marine transports
t ion of hazardous cargoes is undertaken.

Despite th . prodi gious effort .zpand.d to prevent marine

casualt ies involving hazardous cargoes , insufficient attention has

been paid to deve loping and ma inta inin g the technical and initltu

t ional capability to respond to such casualties if and when they
should occur. Ivan minor casualt ies of ships ca r rying hazardou s

• ca rgo can result in major or catastrophic disasters affecting the
.hlp. and their crews , the marine environmant, the shoreline. and
the coastal settlements sad their population.

The pr ise of the study is that the sequence of decisive and

ttmsly actions taken after the occurrencs of a casualty is crucial

in preventing major or catastrophic consequences. The basic
casualty response functions inc ludi minimizing the consequences of
the incident , Including say 1iccidsntal cargo relea se ; maintaini ng
local public safety; controlling and cleaning up pollution; and
recovering (salving) the stricken vessel. The a.ed to assess
national respons. capability has been the subject of forma l and
informal discussions among the technica l co~~inity and concerned

federal agencies that would be involved in response. The..
discussions resulted In a request f r om the Society of Naval
Architects and Marie. Ingioeers tha t the Maria. b ard of the

Nationa l Research Council establish a panel to assess response
capabilities.

•

~~

—

iii



- • •~~• • - • • ~~ • • • •‘- •• .-~~•~r~~~~~~ ~~~~~~~~~~~~~~~~~~~~~ ~~~~~ — ~~~~~~~~~~~~~~~~

Accordi ngly , in February 1978 the Marine Board convened a Panel
on Response to Casualties Involving Ship—Borne Hazardous Cargoes.
The panel ’s work was supported by the U .S. Army Corps of Engin..rs,
the U.S. Coast Guard , the Maritime Administration , and the U.S.
Navy. The panel ’s charge was to assess current technical and insti-
tutional capabtlity to respond to casualties involving ships
carrying hazardou s cargoes , includ ing both incident minimization or
damage—limiting capabilities and the capability to recover the
hazardous car go vessel.

rn conducting the study, the panel was charged with the
following responsibilities :

1. Outl ining a number of plausible casualty
scenarios ;

2. Conducting seminar workshops to identify capa-
bilities and deficiencies in equipment , personnel ,

• and procedures for responding to the plausible
casualties ; and

3. Preparing a report , based on its deliberations ,
identif ying defic iencies in equipmen t and per—

• sonne l and reco endtng prograaa to alleviate
deficiencies .

The study was conducted over a 12-month period. Drawing on
expert advice from sp ecial contr ibutors and available information ,
th. panel prepared plausible scenarios f or casualties involving
hazardous cargoes. Although the scenarios describe events that have
the potential to asxu*e catastrop hic proportions , the incidents are
capable of being responded to and managed. The scenarios served as
the basis for seminar sessions at which key actors——associated with
industry, government agencies, and local public safety forces——
played “what if ” games and responded with decisions and actions as
though the incidents described by the scenarios were actually
occurring. In this report, these sessions are referred to as “game
simulations.” (The word “game” is used to differentiate thea from
mathematical or computer simulations.) The panel based its assess-
ment of response capabilities on information that was revealed in
the course of th. study and on its collective experience and
expertise in casualty response.

Although it marked a departure from typica l Nationa l Research
Council study app roaches , the panel ’. st udy method is similar in
many respects to the case studies often used in graduate education
and occa ,ionally used in conducting Nationa l Research Counc i l
studies. The game simulation approach departs from usual ca*e

1Notes are provided on pages 53—54.
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• study methodology in that the .zp.r ts who would be relied upon to
act in th. event of a real emergency ware called upon to formulate
decisions and take actions as though an incident was actually

• occurring, rather than simply being asked to analys, a vrtttan
• description of probable actions.

It is importan t to recognis. that the gams—etmulat ions were not
• dssign.d or conducted as operational readiness szsrcis.s. They do

• not purport to test or compare agency, industry , or individual
pin ormanc•. Furthermore , the case study method does not produce

• statistically meaningful data which can be used to support definite
• conclusions. However , the method, which permits reiterations of

several sequences of respo nses , does do what a formal examination
may not do well : it tests human interactions and exposes decision
processes . The case study method provides clues to technical and
institutional weaknesses in response capability. By doing so , these
gam. simulations provided a focus for the pane l’s collective
expertis , and experience. The panel ’s findings and reco endations,
therefore , are based on these clues , as well as on their assessment
of information developed during th . course of the study.
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In recent y.ars,(5h.r. has been a sharp and cont inuing increase in
the volume of hazardous cargo transported by water. Acknowledging
the r isks , manufac tu rers and shippers, along with federal and state
governments, have made cameendable efforts to prevent casualties
that involve dangerous cargo... However, this focus on prevention
may have diverted attention an equally important aspect of
hazardous cargo safe ty: need for prompt, orches trated, and
highly effective respdse to the casualties that can and do occur
despite the mo.t~~ ntngent precau t ions, with imph asis on developing
the technical a~d inst i tut ional capabilities for this response. In
the meanwh~W, the technical co .anity who would be called upon to
cope vitb a casualty has expressed concern about the capability to
respond~to and manage a significant marine incident involving
haza dous cargo...

-‘1n reply to these concerns , the National Research Council’s
Marine Board undertook an assessment of current capability, both
techn ic al and institutiona l, for responding to casualties involving
ships carrying hazardous cargoes. In February 19 78, the Marine
Board established a Panel on Response to Casualties Involving Ship—
Borne Hazardous Car goes to undertake the assessment. This report
presents the results of that assessment.

Th. pane l employed a case study m~Jli
’odo1ogy in the conduct of

the study . This consisted of devejgpt~g scenarios describing
hypothetical but plausible .~iinfn(casualtie . and then conducting
game simulations in~~~L&t those who would actually respond to the
incidents simulated their actions in a seminar , or game , mode. The
pane l then based its assessment of response capabilities on m t  or-
mation~~sveloped in the course of the case studies sad its col—
l.ct 4i4 ezpenience in casualty response .

f~’Three case studies were developed and analyzed:

•/~ A casualty on the (~~io River in which a towboat
pushing barges of anhydrous a onia struck a
bridge abutment nea r Louisville, Rentucky;

.~ A collision between a liquefied natural gas
tanker and a container ship in n.arshore open
ocean in the vicinity of Savannah , Georgia; and

a A collision between a Navy a anition and explosives
carrier and a bulk sugar cannier on the lower
Sacramento Riven nea r San Francisco Bay .
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The panel’s analysis focused on government agency responsi-
bil ities and planning for marine casualty response; the need for
technical information to support casualty response training and
preparedness; salvage and marine tire fighting capabilities; and
comeunicattons during casualty response.

In the area of government agency responsibilities and planning
for marine casualty response, the need for clarifying institutional
relationships among agencies and concerned interests was closely
examined. The contribution that effective contingency planning can
make to casualty response was explored in depth. The need to
establish operating relationships among agencies involved in
casualty response prior to the occurrence of a casualty was also
established.

More imeediate and effective delivery to response teams of
high—leve l technical information on hazardous cargoe. is critical to
improving national response capabilities. Furthermore , a need was
identified for so.. federa l agency to have the ability and informa-
tion to gain access to po l lu t ion  control , salvage, and other
equipment necessary for casualty response in a timely manner.
Finally, the success of a marine casualty response can hinge on the
availability of technica l  informat ion on the characteristics and
configuration of the vessel involved. This information is rarely,
if ever, readily available.

A relatively high level of training and preparedness was
apparent in the case studies , especially on the part of the Coast
Guard , the State of Cal i fo rn i a , and the liquid natural gas (LNG )
industry .

A number of technical and legal constraints affecting the
economic health and effective performance of the salvage industry
are identifie.~ in the report. R.co .ndations to reduce these
constraints inc lude the requirement that hazardous cargo ships carry
easily undLrstandable and implementable technical information
devoted to the details of salvage and casualty response. A more
responsive salvage industry must also have access to all equipment
necessary for casualty response. This may entail new institutional
arrangements such as industrial cooperatives for salvage purposes .

The salvage industry also faces a number of legal barriers to
responsible and effective performance. Most salvors now work on a
no cure/no pay basis, meaning that the salvor can neither collect
tees nor be reimbursed for his expenses unless he is able to
complete the job as specified. In hazardous cargo incidents , the
salvor may perform major salvage work and then fail to collect his
fee because he can find no safe—haven port to which to tow the
vessel for repair or scraping, as required. Further, the present
out moded syste. makes him liable for any pollution that may occur
while the ship is under his care , even though it is the owner who
carries insurance against pollution cleanup costs. Another
important legal barrier to emergency salvage operations, f ro. the
point of view of ahipovners and local authorities, is the Cabotage
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Law, which forbids the use of foreign salvage equipment in U.S.
waters unless no comparable domestic equipment is available.
Gover nment permissio n , a red- tape process that can delay marine
disaster respons e , must be obtained before any foreign salvage
vessel in the area can b. called upon for help. These lega l
problems hampering salvage operations, most of which became manifest

• during the game simulations , are diacuased in the report in greater
detail and remedies are suggested.

In the area of marine fire fighting capability, there appeared
to be a dearth of marine f ire  f ighting resources in port areas.
Further , the few resources that exist an apparently being sharply
cut back as the result of •tr ained ~ inicipa l budgets and lack of
federal financial support ear mar ked f or marine fire fighting.
Finally, contingency plans for regiona l fire fight ing coordination
often overlook the special case of marine fires , particu larly

• coordination of ma r ine with land fire fighting efforts.
In the ar ea of co anication., existing notification procedures

fo r pollution incidents work well and serve a useful function for
mar ine casual ty respo nse . After notificat ion has bean made,
however , co~~~,nicat ions problems begin in earnest. For example .
there are no co~~~nly held, dedicated emergency co tnication
frequencies in port areas , although the technology f or this is
readily available.

Numerous reco .ndattons on these topics are made in the final
section of the report. They are addressed to the various interests
that should take the actions. In the private sector reco endations
are directed to the hazardous cargo shipping industry, hazardous
material manufacturers, and the salvage industry. In the public
sector , r*esnm.ndations are directed to the National Response Team,
Customs Bureau , Revironmental Protection Agency, Army Corps of
Engineers , Mari t ime Administration , U.S. Coast Guard , and U.S.  Na vy .
In addition, several r.co .ndations are made that will require
legislative action.

Th. report also contains an Afterword , which examines the
u t i l i t y  of gam. simulations as a tool for policy and program
development and evaluation. Finally, extensive discussion of the
study methodology and exhaustiv. descriptions of the case studies
are inc luded as Appendixes A and B .
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BAcECROUND

The objective of this study is to assess national capability to
respond to marine casualties involving vessels carrying hazardous
cargoes. Response to an incident consists of minimizing the
consequences of the incident , including any accidental cargo
release; maintaining local public safety; controll ing and cleaning
up pollution ; and salving the  stricken vessel and its cargo. An
evaluation of response capabili t ies was urgently needed because ,
desp ite tremendous growth In the marine t ransportation of hazardou s
cargoes and numerous studies undertaken to develop and promote safe
operating practices , little attention haa been paid to how govern-
ment and industry would respond to a major maritime casualty
involving hazardous cargoes. The technical co~~~nity, including
salvors and pollution control experts who would be called upon to
respond to such an Incident , are concerned about the capability to
do so.

For the purposes of this report , the term ‘hazardous cargo” is
defined to mean any hazardous polluting substance as defined by the
Environmental Protection Agency, and also hazardous materials or
dangerous ca5g~ whose marine transportation is regulated by the U.S.
Coast Coard.

Today, more and larger vessel, are carrying a wider variety of
hazardou s cargoes over more routes than ever before . A description
of the growth in the carriage of one such cargo , liquefied natural
gas (LNG~, can substantiate the magnitude and growth of this
traffic. Ocean transportation of LNC began in 1959. Worldwide ,
as of January 1978 there were 81 LNG carriers in existence, under
construction , or on order. As of that date , 3,278 voyage. involving
the carriage of about 136 million cubic meters of the product had
been completed. The trade has grown from S voyages in 1959 to 594
in 1977.

The Department of Transportation maintains a reporting system
for hazardous m~t.r1ala incident, that occur during the cour.. of
transportation. Incidents j st be reported whenever a person is
k i l l ed  or is injured and requires hospitalization ; property damage
exceeds $50,000; fire , breakage , ,p illage , or suspected con t amina-
tion occurs involving shipment of radioactive materia l or etiologic
agents; or a situation exists that present. danger to hf . at the
scene of an incident. Between 1975 and 1977, 97 marine hazardous
material incidents were reported to the Department of Transport.—
tton.
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In the course of developing safe operating practices , hazardous
cargo transportation has been studied extensively by government and
industry on a national and international basis, including scientific
research on the characteristics of hazardous cargoes and the
consequences of their accidental release into the environment. Four
kinds of studies have been undertaken: technology assessment , risk
analysis , environ enta~ ,sge5sment. and contingency planning for
operations and safety.

These prior studies have all been directed either towards
preventing accidents or predicting consequences if and when a mishap
should occur. The present study takes up where the others left off.
Answers are sought to the question:

If a marine casualty should occur, how would it be responded
to? Specifically,

1. How would public risk from and exposure to
hazardous cargoes be kept to the minimum ?

2. How would local , state , and federal government
agencies work together with the owner of
the stricken vessel to maintain public safety?

3. How would technical teams attemp t to perform
pollution control and cleanup and vessel sal-
vage In the presence of hazardous cargoes?
Would the necessary equipment be available?
Would the personnel on th. scene be knowledge-
able? Would coordination mechanisms and
operating systems be adequate to the challenge?

In developing answers to these questions through the case
study method and other, concurrent investigations, the panel has
assessed the adequacy of response capabilities for the types of
incidents postulated and made reco endations for upgrading them.

The Scope of the Panel . Inquiry

The technical elements of a response to a marine casualty
involving a ship carrying a hazardous cargo include:

• Red icing to an absolute minimum public hazard
from accidental release of a hazardous cargo;

• Maintaining public safety (through police, fire ,
and med ical services , etc.) in the face of an
extreme emergency;

• Controlling and cleaning up pollution ; and

• Salvaging the stricken vessel and cargo.

• - 
_

— _ _ _ _ _ _ _ _ _
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Th. success of a respons e effort  h inges on six factors :

1. Adequacy of contingency planni ng for safe
• operations and for emergency response to any

incidents which may occur;

2. Adequacy and availability of equipment needed
to respond to an emergency;

3. Level of knowledge and training of personnel
who ~~sr respond to an incident ;

4. CoordinatIon of all public and private e f for t s
and management of assets to effect and main—

• tam control of the situation ;

• S. The nature of legal and regu latory constraints
on , and degree of pub l i c and political
support for , technical  response measures; and

6. Weather and other local conditions at the time
of the incident .

In undertaking Its assessment of response capabilities , the
panel •zplored a variety of evaluation techniques. It soon

• became apparent that conventiona l techniques would be of limited
utility in producing scientifically conclusive and statistically
valid f i n d i n g s  to support an assessment of response cap a bi J i t tes  for
incidents that rare l y o c . ir .  Therefore, an alternate mode of
assessment was adopted. A study method was chosen that st~ ilated a
small number of p lausible  casualty r esponses and that explored the
technical and social (agency) interrelationships which influence
r espo nse to marine casualties involving hazardous cargoes. The
pane l’s analysis of these responses, in concert with their own
expertise and past experiences and other available information,
provided indications of probable areas of concern. These areas
include possible deficiencies in contingency planning, co~~ antca—
tions, technical information , and organizational arrangements.
They also include policy conflicts.

As a result of the limited scope of the inquiry, the findings
of thi, report should be t rea ted as indications of aspects of
response capabilities that may need improvemant, not as statisti-
cally significant conclusions about the adequacy of these

• capabilities .

A Methodology for Assessing Response Capabilities

This section describes the approach used by the pane l to assess
nationa l capability to respond to casualities involving sh ips

• •~~~~~~ i_~
_ i—- -• ~~~~

_ 4
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carrying hazardous cargoes. It explains the choic. of the study
method; describes the study method, inc luding development of the
scenario, and organiza tion and •z.cution of th. game simulations;
poin ts out certain artificialities in the study method that became
evident during the course of the study ; and provides the rationale
behind the panel’s choice of three specific incidents for case study
scenario development and game simulation.

Choice of the Study Method

• In choosing an approach to assessing response capabilities, the
• panel had the option of either surveying and analysing all aspects of
• response to hazardous cargo incidents or focusing on those aspects

of response that may need improvement. Cost limitations and the
-
• 

lack of functional focus made the survey approach unattractive.
On the other hand, an essential requirement in identifying areas
needing improvement was to proceed so that “real issues” were
addressed , such as salvage and fire fighting capabilities, manpower

• tra ining, technical information needs, and the operational interac-
tions of response forces and agencies which are critical to any
coordinated response. It was suggested in discussions with the
agencies concerned that one means of identifying problem areas would
be to develop scenarios describing hypothetical but plausible marine

• casualties, and then have those who would ac tually respond to the
incidents simulate their actions in a seminar, or game. In adopting

• this approach, the panel recognized the novelty of its use as a tool
f or evaluat ion and policy development.

Description of the Study Method

The study was conducted In four stages :

• Information gathering and review

• Case study scenario development

• Case study game simulation

e Analysis and report preparation

This section will briefly discuss these four stages. More
detailed information on the mechanics of scenario development and
gaming is presented in Appendix A. - •

Information Gathertna and Review Zan y meeting , of the pane l
brought together the collective expertise and experience of the
pane l and the liaison representatives of th. four sponsoring
agencies. These meetings provided opportunities for discussion of 
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gaming techniques, information requirements, and information
sources. They also permitted the pane l to receive, discuss, and
review a great deal of both general and specific information on
actua l occurrences of , and responses to, past casualties, as well as
the participants’ current perceptions of the status of casualty
response planning and response capability.

Scenario Development Th. written scenarios describe the
occurrence of an incident, plausible events that may result , and
actions that may be taken In the response to the incident. The
scenarios provided the “plot ” for the game simulations , as developed
by working groups con.i.ttng of pan.l members, sponsoring agency
liaison , and outside experts with knowledge about salvage and the
postulated hazardous cargoes and casualty locations (see Appendix
8).

Came Simulations Game simulation sessions were convened to
“play out” the scenario.. At these sessions, role players simulated
actions they would take in a rea l casualty and discussed the
ramifications of those actions.

In the games, different branches of the scenario were played
out sequentially. This permitted mu ltiple iterations of sequences
of ac t ions  in a variety of circumstances.

The games necessitated three primary centers of activity: a
“game room,” an “information/assessor room,” and the “panel room.”
In the game room, a group of players acted out the deci s ion—m akIng
processes and other activities involved In casualty response and
then discussed the ramifications of event. and actions. ~~perts inthe Infot-mat ion/assessor room supported the role players in
information gathering and assessment . They also independently
assessed the consequences of players’ actions and occasionally
provided information that required redirection of action. In the
panel room, the panel members and sponsoring agency representative.
monitored the game via closed—circuit television and controlled its
progress through contact with the game director (In the game room)
and the team in the inforaation/asseesor area. Notes on the
progres. of th. games were made by recorders in the game roo, and
panel room. In addition , a review and critique session f or all
participants was convened at the conc lus ion of each game. These
information sources provided the basis for the game records
presented in Appendix 8.

Analysis and Report Prepiration The game simulation, triggered
ins ights that were corroborated or rejected by the panel after
analysis based on each panel member’s experience and expertise in
casualty response, as well as on direct observation of the game
simulation s and review of information gathered in the course of the
study. As a result , the findings and recomsendations of this report
often transcend the events that occurred in the games themselves.
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Limitations and Artificialities of the Case Study Approach

A descr iption of the study method would be incomplete without
an explanation of its limitations and artificialities .

The panel’s case study method was not devised as an
• operational—readiness exercise and should not be used to test or

compare agency, industry , or individua l performance. The pane l
turned to the study method simply as a tool to assist it in its
evaluation of response systems. The games were not designed to
produce any “winners ’ or “losers.”

Names of companies and ships in the study are fictional;
however, the majority of role p layers represented their real-life
positions or responsibilities . They adhered closely to their actual
responsibilities and interrelationships , and they exercised their
expert judgenent to make what to them appeared to be the most
probable and logical decisions based on their experience. The
realism of the simu lat ions was also enhanced by the numerous
contac ts  maintained dur ing  the course of the game with outside
government and indust ry in formation  sources.

Although the simulations were designed to reflect real—life
situations , certain artificialities of the gaming method were very
evident. Participants in the the game had access to more technical
information than is likely to be available in real situations .
Further , there are physical limitation s on the number of roles that
can be ac~omeodated in a seminar game. Certain roles , such as
Zocal , state , and federal polit ical officials, were necessarily
simulated. Other roles, such as the numerous Navy offices that
would have been concerned about the damaged ammunition carrier in
the San Francisco simulation , were combined to facilitate the
conduct of the game.

There was a tendency among role player. in the simulations to
shorten event and response times. For instance~ fires that have the
potential to burn for days were extinguished in the simulation in a
matter of hours. Moreover, the seminar situation , in which role
p layers are able to directly observe and converse with one another,
sake, communication, unrealistically easy, as compared to those in
the real world where off ices are located across town, telephone
circuits jam , and key decision makers may spend hours out of touch
while traveling by air to the scene of the Incident. This ease of
comsunicat ion proved productive because it increased the speed and
quality of players ’ interactions and also facilitated reiteration.
of similar sequence. of actions. Other aspects of the artificial
ease of communications were the absence of language problems
associated with foreign crews and the speed with which contact was
established with often-elusive shipowners.

Finally, there was a tendency to downplay the significance of
gaps in the svallabtlity of technical information because of the
desire to proceed with the game.
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The existence of these artificialities need not undermine the
u t i l i t y  of the study method , although a lack of awareness of them
probably would.

Rat iona le  fo r  Choosing Three Spe c i f ic  Incident. for Case Study

The task of choosing specific types of marine casualties for
case study was assigned to a planning group of the panel. Several
criteria shaped the choice of specific casualties:

• The case studies were to provide opportunity
for a reasonable and realistic test of an
essentially comp lete range of required res-
ponses to plausible incidents.

• Casualtie.  were to have the pot.ntial for
disastrous consequences; however, they had
to still be capable of being responded to
and managed.

Althoug h casualties were to be p lausible , the degree of probability
was not considered to be a factor in selecting the types of Inci-
dents for the scenarios .

t~stng these criteria , the p lanning group developed a matrix of
p lausible casusities and locations. Then the pane l , after consider-
ing :aric’~ic combination ’ ~f these matrix elements , selected the
three casualt~ ~ tt u Rti onM that best met the above criteria for the
case study.

One case stud y involved a casualty on the ~1iio River in which a
towboat pushing barges of anhydrous amonia would strike a bridge
abutment near Louisville, kentucky . This choice was influenced by a
chlorine barge casualty near Louisville that occurred in 1972.
Because it paralleled a real—life incident , the Louisville game
simulation was convened first in order to test , refine , and improve
the panel ’s game simulation techniques. It also was designed to
provide insight into response to casualties involving hazardous
cargoes that occur on the nation ’s inland waterways.

A second case study centered on a collision between a liquefied
natural gas carrier and a container ship in the open sea just off
Savannah , Georgia. This case emphasized an assessment of the
capability to salve an LNC carrier , a relatively new type of vessel
and cargo , unfamiliar to many response personnel. The Savannah case
study was also designed to provide insight into response to
casualties involving hazardous cargoes that occur offshore. The
Savannah area was chosen over other East Coast LNG ports bec aus e

• panel members were most familiar with its operation. Further , in
the opinion of the pane l, the difficult approach to Savannah and the
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incident’s proximity to a population center offered the possibility
of a realistic test of response systems.

In the third case study , a Navy a~~~nition ship and a bulk
sugar carrier hypothetically collided on the l ower Sacramento Liver
near San Francisco lay. This simulation was set in an especially
couples jurisdictiona l setting. A Navy ship would be involved in a
collision with a private vessel. ~~ergency forces that would
respond would be under local, state , and federal control. So.. fires
would be fought from land by local fire departments; others would be
fought from the water by the Coast C~aard and the Navy . The purpose
of this case study was to examine the interplay among government
agencies in order to identify means of strengthening emergency
response, and also to pinpoint breakdowns in coordination and other
institutiona l factors that hampered the response effort . The case
was also designed to provide insight into response to casualties
involving hazardou s cargo that occur in major urban port areas.

In combination, the three case studies served their purpose
well , illuminating both the deficiencies and strengths of the
response capabilities of American co anities to a marine hasardous
cargo disaster.

_ _ _ _ _ _  _ _  _ _  
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THE CASE STUDIES : DESCRIPT ION OF THE SCENARIOS AND
GAI4Z SIMUlATIONS

Introduction

This section describes the scenarios and the course of the game
simulations to support and facilitate an understanding of the
panel’s analysis and reco endations. ~~tailed supporting
informa tion for each of the cases is presented in Append ix B,

• including the scenarios developed by the panel that served as the
bas is of the game simulations , a. well as records of discussions,
int eractions , decisions, and ac tions as they actually occurred in
the game simulations.

L I  9
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Anhydrous Ammonia large Casual ty
Louisville, Kentucky

It is a Saturday afternoon of a Memorial Day weekend , and
thousand . of people are attending an outdoor bluegrass concert and
other public events occurring along Louisville’s redeveloped
riverfront. Suddenly, just offshore on the thio River , a towboat
pushing fou r barges of anhydrous amsonia strikes a bridge abutment.
The incident occurs in full view of the throng of holiday makers.

Anhydrous a onfa is a corrosive gas . Its vapors are extrem ely
irritating to skin and mucous membranes. Substantial exposure can
cause corrosive burns or even death. The gas is shipped under
compression and refrigeration. When exposed to fire or radiant heat , a
pressurized amsonia container can rupture violently, releasing the
toxic chemical. In light (6 mph) winds , a small spill covering an area
of 30 feet square would require evacuation of an area 1,500—feet wide
for 2,000 feet downwind to protect life. In the event of an explosion
of a pressurized container , the minimum saf e distance from flying
fragments would be 2,000 feet in all direction.. Although a water
spray can dissipate corrosive vapors in the event of a spiii , anhydrous
a onia Is water soluble and can kill marine life. If the wind were to
direct a large amsonia vapor cloud from the stricken barge into the
waterfront crowds in Louisville , there would be many severe injuries.

Steering gear failure causes the casualty. Although the towboat
soon regains control , the for-ward two barges break free. One of these
barges floats towards the tainter gate 5 at the dam structure located
less than a mile downstream and goes aground just above the structure.
The other barge partially sinks in mid-river  directly offshore from
downtown Louisville. Failure of refrigeration systems on the sunken
barge allow, the cold amsonia tank to warm up. The relief valve permits
a slow, but highly visible , release of a poisonous cloud of anhydrous
ameonia. This arouses imsediate public alarm in the crowded riverfront
area.

In accordance with the Nationa l Oil and Hazardous Substances
Pollution Contingency Plan (National Contingency Plan), the Coast Qiard
serves as the acting on—scene coordinator of all federal agency res-
ponse actions until the arrival of the EPA representative. I ediately
upon receiving a radio message from the towboat Captain, the Coast
Guard initiates a series of notifications which includes the vessel
owner and concerned fed eral , state , and local agencies. The news media
are also notified of the i ncid en t , in addit ion to having observed i t .

5A tainter gate is a structure resembling a very large bulldozer blade.
It is used to control and direct the flow of water over a spillvay.
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Early action focuses on not i fy ing  all concerned par t ies,
mobilizing for timely response , and securing all information
necessary for evaluating technical and public risk and developing a
response plan. One decision that must be made i~~~diately by local
public safety forces in the game is whether to close the highway
brid ge across the Ohio River until all danger is past. A logistical
problem that occurs as a result of the numerous notifications that
must be made is the jamsing of switchboards at Coast Guard and Corps
of Engineers (COE) offices. Another co~ minicationa proble. that
soon develops is the Inability of federal agencies to satisfy the
public demand (as represented by the media and politicians) to know
what has occurred. The reason for this, as revealed in the course of
the game, is that tremendous operational demands are placed on a
staff that is not large enough to handle all demands simultaneously.
Any emergency staff called in at the regional or headquarters level 

Jcould not be on the scene for many hour..
At one point the scenario calls for a tornado to touch down

elsewhere in Louisville. It knocks out communications and power
systems and forces Coast Guard and Corps of Engineers headquarters
to switch to emergency power. The tornado also diverts the atten-
ti on of local public safety forces and political leaders. The
Louisville Department of PubliL Safety orders a voluntary evacuation
of the riverfront area. The governor calls out the Nationa l Guard
to respond to the tornado casualties and damage.

During this t ime, the t owboat retrieves the barge that had
floated toward the tainter gate at the dam (and grounded). However,
at this point the scenario calls for an a..onia tank on the sunken
barge to break free and float dovnriver. If it ruptures , a massive
release of poisonous anhydrous ammonia will occur. Notified of the
free— floating tank , the COK game player closes the tainter gate in
order to slow the river current and raise the level of the pool in
which the tank is floating. The COE also notifies the barge owner
that if the tank should lodge at the tainter gate , the COE will
direct tt!4 remova l in order to safeguard the lock structure.
Technical discussions occur between the salvor , the Corps, and the
Coast Guard as to means available to secure the tank.

Three hours have elapsed since the incident occurred , and an
EPA represen~attve arrives in Louisville. Acting according to the
instruction, in the regiona l response plan , this representative
assumes the role of the on—scene coordinator of federal support and
response actions for pollution control. This produces confusion
among r’f(icjals of those federa l agencies already at the scene , who ,
although not as well prepared in the mechanics of the regional
response plan , are still responding to the emergency.

The free—floating tank does ground and rupture , causing a
massive release of anhydrous a onia. Winds dissipate the poisonous
p lume i n 30 minu tes , blowing it away from downtown Louisville. EPA
makes available technical information to help the public cope with
the g~a cloud. This includes instructions for constructing a primi—
tive gas mask by breathing through a can that has been perforated
and filled with moist coffee grounds.

— •-_-- -- - . - --_ -•—-_.- - — — . - , -_~~~, —— —~— -~•~ - __ _____ _z• _ __ ~— - ‘~~~ 7~~~~~ 
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Considerable discussion in the game is devoted to developing a
salvage plan for the sunken barge. Some of this discussion leak s
out from the technical teams into the public arena . Public ex~.osure
of dissension among the technical team undermines public conf idence
in the solutions that are recomsended. On the other hand, the
be tter the access that the media and political leaders have to
information , the more supportive they are of the response measu res
that must be undertaken.

An interesti ng interplay occurs in the game between the Corps
of Engineers , the Coast Qiard , and the barge owner over lega l
responsibility for various actions. The Corps of Engineers can take
remedial action to protect navigation structures and to remove
hazards to navigation and the Coast Guard can contain and clean up
pollution and act to promote safety. However , n.tther agency is
inclined to take direct response action as long as the owner is
known and acting properly, regardless of the fact that the agencies
say have much more technical response capability than the owner and
may be able to respond more readily to the emergency.

~ another branch of the simulation, one of two anhydrous
a onia tanks on the sunken barge is made to float loose and lodge
against a tainter gate of the dam without rupturing. Discussion
focuses on developing a salvage plan. EPA representatives , af ter
some deliberation , explain that they ar e more concerned about air
pol lution , which poses a hazard to people, than water pollution.
Furthermore , in the face of favorable weather predictions , EPA
scales down the size of the area that they feel should be evacuated.

A salvage plan is f inally agreed on. Under the direction of
the Corps of Engineers, the tank will be rolled righ t-side—up and
then towed of f. A variety of equipment , including a crane of
sufficient size , wi ll be needed to accomplish this. Considerable
time is spent locating equipment and other salvage assets. The
salvage plan is publ ic ly presented at a press conference convened by
the regional response team .

Salvage of the sunken barge must also be accomplished. This is
complicated by frequent shifting of the barge’s position. The
salvors recomsend deliberately dumping the contents of the remaining
cargo tank into the river prior to undertaking salvage. The owner’s
lawyer cautions the owner that deliberate dumping of hazardous
substances 1, prohibited by law. He advises that the cargo not be
released unless and until the government issues a written order to
do so. At the conclusion of the game simulation , EPA is concerned
that the effects of a massive release of anhydrou. a onf a into the
r iver are not known, nor is information readily available on means
of buf f e r ing the release.

I
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Liq u e f i e d  Natural Gas Tanker/Container Ship Collision
Savannah, Georgia

Liquefied natural gas is a compressed gas which is transported
at extremely cold temperatures (—260°F). If released on water it
will float and boil and produce a visible and flamsable vapor cloud.
A vapor cloud from an uncontatned release will drift downwind. If a
source of Ignition Is encountered , a short, severe fire will consume
the vapor. Flashback along the vapor trail may occur. Vapors that
encounter a source of ignition in an enclosed space may explode.
LNC is not a hazardous polluting substance. It is not harmful to
aquatic life. The major hazard associated with the transport of LNC
is its extreme flammability, espec ially when a casualty of some kind
has created a large vapor cloud.

In the Savannah simulation , a fully loaded LNC vessel is
inbound to liacharge cargo at a receiving facility in the Savannah
area. It is comp ly ing with Coast Guard arrived procedures for tAlC
ships , which include vessel traffic control between Savannah harbor
and the Savannah lig ht. Coast Guard regulations require the
p resence of an escort  vessel , which is on s t a t i o n  a w a i t i n g  the
sh ip ’s a r r i v a l .  However , marine t raffic delays and steering gear
failure precipitate a collision between an outbound container ship
and the inbound LNG ship about nine miles off Savannah Beach , a
heavily populated seashore resort area. The LNG tanker master
ti~~ed iately proceeds to implement damage control procedures to
prot ect crew and equipment f rom fire and other hazards. Coast Guard
personne l on the escort boa t witness the collision and initiate
notifications and preliminary response actions , a, stipulated in the
regior ul response p lan for pollution Incidents. (Even though LNG is
not a polluting substance , the National Contingency Plan and
regional response plans established pursuant to It may be activated
in response to the threat of pollution. In the Savannah game, both
ships carry some fue l oil , which is a polluting substance.)

In the game , the collison does not cause the ships to lock
together. However , fire breaks out on the LNC tanker. One entire
tank of cargo is consumed in an Intense fire that burns for
approx imately l’~ minutes. The shipboard fire precludes the
formation of any vapor cloud. The ship’s sophisticated design and
equipment are effective in confining the fire , al though shipboard
primary electrical and communications systems are knocked out.
Until new antennas can be rigged , the tAlC tanker will be able to
co~~~in i ca te  only via walkie—talkie messages sent to and relayed by
the Coast Guard escort boat. Class A (combustible mater ia l  capable
of being extinguished with water) fires remain after the LNC fire
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has burned itself out. The master organizes work parties to
extinguish these fires. Meanwhile , the LNG tanker drifts aground.
The master sets anchor to keep the ship from being forced harder
aground by wind and waves.

The Coast Guard closes down all vessel traffic in the vicinity
of the incident. It requests staff and material assistance f rom the
d i s t r i c t , and also requests the advice and involvement of the
Supervisor of Salvage, U.S. Navy. The owner has access to necessary
salvage and cargo transfer equi pment stockpiled in Norfolk , Virginia
and immediately orders that this be sent to Savannah. A cargo
transfer vessel is also diverted to the scene. One reason for a
strong and early response b y the owner is tha t  he has developed
corporate contingency plans for an l .N G casualty and has sponsored
manpower training programs .

The scenario calls for a 22,000 hp fo reign salvage tug
returning to Europe from a town in the Gulf of Mexico to notify the
Coast Guard that i t  is in the immediate area and is available to
assist as necessary. Ih.we -:er , cab otage law (46 USC 316) prevents
t h e  use of foreign salvage as~.ets unless the Commissioner of Customs
certifies that comparable domestic assets are not available.
Val uable early response time is lost in securing the cabotage
waiver.

The Coast Guard holds a public briefing in the game. Because
the owner appears t o  be res~’~ n41ng properl y to the situation , Coast
Guard operations arc In a ~ .‘nt t~~ r~~n~ and support mode. Contingency
funds for p~ l~~ t ion cleanup ~inn~ t ea sily be made available because
no polluti on has occurred , l~~t !~~~t ig !i t he threat of poll ution probably
ex ists.

Af t t’ r some t i m e  has ~~~~~~~~~~~~~~~~~~~~ th e tore ign salvage tug prepares
to tow the LS(. ship o ut  t o  Je.’pt~r water. Technical questions that
are raised in preparing t~~r the t .w~ which are not adequately
addressed in the master ’s damage uitrol book or in other contin-
gency planning documents , center on how best to de—water and ballast
the ship and how much horsepowe r will be necessary to ref lost the
it. Another question that arises as a result of the towing attempt
is , where will the ship be ~. ‘wed to? A safe haven must be——and
Is—-found in which t o  e!te~ t car~ c transfer and salvage . The safe
haven pr obles proves p~~l it ic a1lv v Iat lie in the game. Congres-
sional interest in the matter i~ even expressed.

The foreign tug successfull y towS the tanker off—ground. The
forei gn tug is then dismissed. Attended by smaller domestic tugs,
the ship will await the arrival of cargo transfer and salvage gear
before being towed to the safe haven.

Another branch of the simulat ion exp lores more f u l l y  the
technical question of ballasting f o r  towing, us ing avai l ab le dome st ic
tugs. Since there is less horsepower in the vicinity for towing than
when the foreign salvage tug was present , the ship must float free of
its own accord , through pr oper ballasting and offloading of cargo,
before she can be towed to a sate haven. The owner estimates
that it will take 8 hours to rig for cargo transfer and towing,
and 24—36 hours to li ghter and dc—water the vessel and fill the holds

a
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wi th iner t gas (equipmen t for this is enroute). The vessel can then
be towed to a repair facility in Norfolk.

In the same branch of the simulation , the tanker owner’s lawyer
expresses concern about obtaining stat ements from those involved and
preserving evidence for subsequent legal actions. H. suggests that
the Coast Guard convene a fact—find ing hearing into the incident
i edia te~ y, on board the stricken vessel if necessary. Since both
the INC master and the Coast Guard object to such disruption , a
hearing will be held in port after the emergency has passed.

The fina l “what if” branch of the game simulation starts at the
collision . Instead of separating , the ships remain locked together
for some time . An LNG fire occurs at the point of impact. Other
fires burn on both vesse ls. Personnel injuries occur on the containe r
vesse l . Both ships are dead in the water and drift until running
aground.

The INC master wants to try to break the ships apart. He
believes that while such action would result In a large fire of short
duration , this is preferable to the threat of exp los ion from gas
entrapment resulting fr om an INC leak.

In the shadow of the tires , the Coast Guard initiates a search
and rescue operation to find crewmen who may already have abandoned
the containe r vessel.

The INC t ire soon burns i t s e lf  out , but the container ship burns
out of control. Coast Guard *nd other fire fighting equipment in the
area is ineffective In controlling these major vessel fires. The
most effective t i r e  fighting measures appear to be those that are
actually located on the ships——the INC ship fire Is brough t under
cont rol quic k l y  beca use the sh ip is equipped to f ight it.

Th. containe r vessel fire is brought under control and
extingu ished after several hours. During this t ime , the owner , his
salvor , the INC master , the Coast Guar d , and the Navy salvor discuss
possible courses of action .

They decide to tow the ships——still locked together——to deeper
water before attempt’ are made to p u l l  thee apart. Technical
questions regarding ballast ing for towing and freeing the ships are
discussed In the game. Th. salvage engineer calculates that the ships
are locked together because the USC tanker , down by the stern , is
impaled on the c o n t a i n e r  vesse l s  bow. To separate the sh ips , either
the container vessel must be ba l ia sted or the INC tanker must be
l ightened. In the midst of the discussions, the container vessel bow

~~~ shear, o f f  as a result of being subjected to the intense cold in the
INC cargo tank , and the vessels separate of their own accord. At the
end of the game simula t ion , cargo transfer is begun, as before.

________________________________ 
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Navy Ammunition Sh ip/Bulk Sugar Carrier Collision
San Franc isco, California

The Carquinez Strait is located on that portion of the Sac ramento
River that connects San Francisco Bay, a major urban port area , wi th
Suisun Bay, a relatively undisturbed body of water that provides an
excellen t water—fow l habitat. Separating two counties , the Sacramento
River is bridged by an tnterstate highway at the town of Crockett.
Industry in the vicinity of the Carquinez Strait includes the Union
Oil  re f inery , the CIIH sugar r e f ine ry ,  a marina in the t own of
Crockett , and somewhat farther upriver, Port Chicago, a Navy a ani—
tion and explosives port facility.

The rugged topography in the Carquinez Strait area interferes
with radio transmission. For this reason a bulk sugar carrier , which
in the scenario is pulling away from the C&H sugar refinery pier , —

delay s checking in wi th the Ray Area Vessel Traffic System. As a
consequence , i t is unaware tha t a loaded Navy a unit Ion and
explosives ship (designated as an AR) is at that precise time being
escorted uprive r to Port Chicago and is transiting the Carquinez
Strait. Coast Guard regulations call for traffic to avoid the AR.
Obscured line of sight in the curved channel, poor radio co~~~nica—
t ions in the strait , the sugar carrier’s failure or inability to
register with the Vesse l Traffic System, and a sudden loss of power
and maneuverability cause the bulk carrier and the AR to collide. The
AR is hol ed , incurs some flooding, and sinks by the bow, while Class
A (comb u s t i b l e  materials) fires break out on board. The bulk carrier
also is holed , burns out of contro l, and leaks large amounts of oil.

The bulk carrier is leaking bunker fuel, which has the potential
to fo rm an oi l  s l ick that can pollute shorelines and harm waterfowl.
Bunker fuel is also combustible , and water ~ay be ineffective in
ext inguishing a bunker fuel fire. The a anition ship is carrying a
“standard load” of conventional munitions, ranging from small arms
a~~~nit ion to 500—pound bombs. Although the larger explosives are
not transported in a fused, or armed, condition, radian t heat fro. an
external source such as a ship fire can still ignite the explosive
material. Such spontaneous ignition of explosives in the presence of
radiant heat is called “cooking off.” One means of controll ing
cooking off in the presence of f i r e  is to flood the a unition holds.
A significant cook—off in a congested area would cer tainly cause
considerable property damage and ignite secondary fires at various
points of impact. A major detonation near a bridge abutment could
even threaten the bridge structure.
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In the game , the master of th. bulk carrier radio. the Coast
Guard as soon as the casualty occurs. The AR captain radios Navy
offices. The Coast Guard Init iates a regional response to a
pollution emergency, as detailed in the regiona l response plan. The
Navy immediately sends assistance fro. elsewhere in the Ray Area,
mainly for  the Ware Island Naval Thtpyard.

Fire fighters and police in the town of Crockett witness the
incident , which occurs almost directly beneath the highway bridge.
Police units are dispatched to control traffic on the bridge. The
fire department calls the Coast Guard for more information. The
Coas t Guard reveals the fact that a Navy Af is invo lved.

In the game, the Coast Guard Contacts the Navy and requests that
an operations liaison and public information point of contact be
established. Because of overlapping responsibilities between the
Commandant 12 th Nava l District and the Commander Surface Forces
Pac ific Fleet , there Is some delay in ge t t ing  back to the Coast
Guard. The Coast Guard decide, to let the Navy speak f o r  itself and
to concentrate on its own immediate problems. However, local and
state response forces are not made aware of the liaison arrangements.
Questions about the Navy vessel are still directed to the Coast
Gua rd.

Considerable communications difficulties are encountered in the
game in the ear ly  hour. of the response , when the Coast Guard is
trying to obtain information from the two ships and local fire and
police departments are attempting to comminicate with the Coast
Guard, because there are no commonly held , dedicated emergency radio
frequencies. As a consequence, for some hours the various government
agencies cannot communicate directly by radio , until sophisticated
communications gear arrives from the State Office of ~~ergency
Services and the Coast Guard Strike Team.

In the game, local emergency forces respond to the emergency by
closing roads in the vicinity and preparing for any actions which may
be necessary , such as evacuations and fire fighting. They look to
the Coast Guard for technical information concerning the ships and
the response needed and to the State Office of F~ergency Services
(ORS) for coordination of the public safety response.

The AR is hard aground and must await the arriva l of Navy
salvage tugs from Pearl Harbor before she can be towed off. in the
meantime , her condition and the condition of her cargo appear stable.
The bulk carrier continues to burn out of control and leak oil.

In the game, the State Office of Faergency Se rvices asks the
Coast Guard what the primary blast radius would be if the AR were to
exp lode . Advice is also sough t on whether or not the town of
Crockett should be evacuated , since it would presumabl y be in the
blast radius. The Coast Guard cannot answer these questions , and
the re is some difficulty in obtaining this information from the Navy.
Although aspects of this problem can be attributed to the logistical
inability of having all concerned Navy offices represented in the
game simulation , the need to have technical information on the
hazard ous cargo available in a contingency mode is still very
apparent.
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The Coast Guard attempts to locate equipment to fight the fire
on the bulk carrier. The two fireboats owned by the cities of San
Francisco and Oakland decline to par t icipate unless and unt il they
are req uested under ORS emergency mutual assistance procedures . Even
then , the decision to send a fireboat outside Its jurisdiction would
be at the mayor’s leve l on an ad hoc basis . All other externa l fire
fighting equipment is of negligible size and e f fec t .  It becomes
evident in the gam. that the most effective means of fighting the
ship fires is with shipboard equipment and systems. Of course , this
is impossible once a sh ip has been abandoned. And in fact, the
master of the bulk carrier soon gives the order to abandon ship.

The Coast Guard tries to determine the bulk carrier owne r’s
intentions as to pollution control. After some discussion, and
against the advice of his lawyer, the owner informs the Coast Guard
of his intention not to take direct response action . This clears the
way for the Coast Guard to act unilaterally to control and clean up
the po l lu t ion .  The lawyer’s advice on this issue stems f rom the fact
that the lawyer feels that the owne r’s action could possibly be
construed as acceptance of legal and f inancial responsibility for the
pollution. In actuality, the Coast Guard will bill whoever i. found
at fault for the cost of cleanup.

During this time, the AR ship has been debarking unnecessary
crew . A Navy harbo r tug is due shortly to stabilize the ship’s
position , which is very close to a bridge abutment. Navy divers are

~nroute to conduct a preliminary damage survey.
In the game, federa l , state , and local response forces establish

command posts in the vicinity of the incident . The Coast Guard
obtains public information assistance from the district leve l and
technical assistance from the strike team. Arrangements have been
made with a commercial oil spill organization to assist in the
cleanup, especially to place booms across the Sacramento River to
keep oil fro. entering Suisun Ray. A commercial salvor is also
placed on contract .  The Coast Guard ’s response strategy is to
extinguish the fire , then offload the remaining fue l oil to stem the
pollution .

After six hours of response , the situation in the game is as
fo l lows : The AR is aground close to a bridge abutment . Although the
cargo is stable at the moment, the Navy considers the situation to be
fraught with hazard and has advised the Coast Guard and local and
state governments according ly. Abandoned and burning out of control,
the bulk sugar carrier has drifted several miles downstream and is
now direct ly  opposite the Union Oil pier. The owner has released his
pollution control responsibility to the Coast Guard. The Coast Guard
ha. contracted for assistan ce from salvors and pollution control
experts. Local fire and police force., under the coordination of and
wi th the support of the ORS , have responded effectivsly . Traff ic and
crowd control operations ar e in effect. Fire equipment has been
readied and is on standby in the area. Conting ncy plans for
evacuation are being reviewed and developed. However, as long as the
condition of the At rema ins stable , the public safety emergency
appears to be be winding down, with the exception of oil spill
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The scenario calls for the bulk carrier tire to burn itself out
after some t ime. The abandoned hulk becomss an obstruction to
navigation. The Coast Guard asks the Corps of ~~gineers to so
designate and mark the hulk (and thereby acknowledge remova l
responsibility). The Coast Guard also asks the Corps to predict the
movement of the oil spili on its San Francisco Bay hydraulic model.

With the bulk ca rr ier  fire eztinguish.d, operations to offload
the remaining fuel oil are undertak en. This may take several days.
The master of the bulk carrier and some crew return to the ship to
assist as necessary.

The bulk carrier owner’s lawyer advises that the ship may be a
constructive total loss (CTL), a condition in which costs of salvage
and repair exceed the worth of the vessel. Discussion In the game
on this point brings out the variou s interests of the owner, the hull
insurer , and the P&I (Protection and Indemnity) insurer. The hull
insurer would s t i l l  be l iable for the cost of salvage and repair up
to the Insured value of the vessel. The P& I Insurer would , of
course , then not be liable for wreck removal. The owner will base
h i s  deci sion on market  condi t ions and the cost to him. in the end,
the bulk carrier is declared a CTL. Wreck removal becomes the
responsibility of the Corps of Engineers, which contracts for
commercial assistance. At some later date, the Corps will bill
whoever Is found liable for the cost of wreck removal.

The many lega l wrang lings that emerged in the course of the game
have the potential of causing operationa l delays for the salvor and
for  government agencies . The salvor has other prob lems as well. The
strict Liabiltt~ provisions of the Federal Water Pollution Control
Ac~- , as amended , make the salvor liable for pollution that occurs
during salvage , even when pollution occurs in the course of prevent-
ing additional pollution. Furthermore , the “no cure/no pay ”
standard salvage contract shifts any responsibility of the owner to
the salvor. Additionally, if the .alvor performs his job but is
unable to deliver the vessel because of pollution or other prob lems
(the safe-h aven problem , for  instance), he is not entitled to payment
and will not be reimbursed I or his expenses.

At a Regiona l Response Tea. (UT) meeting convened during the
game, the Navy presents a salvage p lan which would require offloadtng
much of the AR ’s cargo prior to undertaking salvale to refloa t the
ship. Off  loading of cargo is considered necessary to save valuable
a inition , to ref b a t  the ship, and to lessen the risk of
catastrophic explosion during salvage. Cargo handling operations
could take as long as 10 days and will require some evacuation of th e
t own of Crockett. It may take up to a month to ref b a t  the ship.

Pollution cleanup is also discussed at the UT meeting. A ser ies
of booms is bei ng deployed across the river. information obtained
fro. the Corps hydraulic model indicates that there La ample time to
dep loy the booms. State fish and game personnel are setting up bird
assistance stations. A NOAA sc ientific support team is on its way to
monitor environmental effects.
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The governor tours the area. He is pleased by state and local
response, concerned about federal interface with state and local
agencies , and very concerned about the economic and social disruption
that evacuation, according to the Navy’s pla ns, would cause. The
governor questions the technical justification for off loading cargo
prior to ref boating the ship.

In another branch of the simulation, the bulk carrier burns out

F of control  as before. However, the fire on the Navy ship is more
significant. Some explosive material cooks off and causes fires on
shore, including one at the nearby sugar refinery . The highway
patrol closes the bridge. Based on discussions with  the Coast Guard
and the Navy, the State Office of R.ergency Services recommends that
the local government order a two—mile evacuation, which is promptly
acted upon.

The AR has suffered significant personnel injuries. Two—thirds
of its crew are ordered off the ship.

The shells and rockets that exp lode spawn fires wherever they
s t r i k e  on land. These include brush f i res , a f i r e  at the marina , and
a tire at the sugar refinery. The shoreside fire fighting effort is
ably coordinated by the State Office of Emergency Services and is
directed by the local fire department , in accordance with established
training and contingency planning procedures of the OES. The OKS
asks the Coast Guard for assistance in fighting the dock fires from
the water. The Coast Guard responds that marine fire fighting
equi pment is full y engaged fighting marine fires. They will respond
to shore fires only after marine fires are under control.

While the marine and land fire fighting forces are exploring
their coordination difficulties in the game, a massive explosion
occurs at the sugar r e f i n e r y .  An entire f i r e  company is wiped Out.
An exp losion also occurs on the bulk carrier , and this increases the
rate and amount of oil pollution from the vessel. Although these
events strain the capacity of local fire and emergency forces, under
ORS coordination they still respond smoothly to the basic emergencies
of evacuation and public safety,  fire fighting, and medical ca re for
the injured.

The scenario calls for th. marine fires to be brought under
control after some time. Only then is some marine fire fighting
equipment redirected to shore fires. A Navy inspection team reports
that since a large quantity of explosive material has been destroyed,
evacuation requirements can be shaved. It is not clea r how this
recommendation is transmitted to local public safety forces .

As the situation stabilizes, attention shifts to cleanup and
salvage.

The game simulation conc ludes with a look at the purposes and
phasing of the Navy , Coast Guard , and National Transportation Safety
Board fact—find ing investigations that may be initiated. The Coast
Guard initiates a hearing conducted by the Marine Board of investi-
gation, which will concentrate on causes of the mishap. Changes in

— vessel traffic procedures could conceivably result. If it is 
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necessary to determine culpability of ships’ officers , separate
administrative law procedures will be initiated. The National
Transportation Safety Board will also invest igate the incident. The
Navy launches its own investigations, which will include determining
possible criminal liability of Navy officers. At the conclusion of
the game simulation, it becomes apparent that the Navy would decline
to participate in non—Navy proceedings until the conclusion of
interna l Navy investigations. This non—participation would stem from
a desire to protec t the rights of Navy personnel under the Uniform
Code of Military Justice.



AN ANALYSIS OF RESPONSE CAPABILITIES

Introduction

In assessing response capabilities , the pane l’s aim was consistent
with the nature of the study method, which allowed only inferences to
be drawn and avoided definite conclusions. information developed in
the course of scenario development and the conduct of the game
simulations was reviewed and analyzed by the panel and observers.
These participants collectively represented the technical disciplines
required for response to maritime casualties involving ship—borne
hazardous cargoes. They included experts in salvage, admiralty law,
naval architecture, hazardous—cargo vessel operations, political
science , marine affairs , hazardous materials , and ocean engineering,
as veil as a gaming expert and representatives of concerned
government agencies.

In the professional judgment of the pane l, certain tendencies
that became evident during the case studies are indicative of problem
areas in national response capabilities. This section of the report
identifies and describes those problem areas , Recommendations for
specific improvements in nationa l response capabilities are made in
the section that follows it. The problee areas fall into four broad
categories:

e The need for information or action of a
preemptive nature;

• The need to clarify lines of responsibility
for response actions ;

• The need for additional technical knowledge
regarding conditions at the site of the
casualty; and

• The availability of response equipment ,
techniques, and expertise.

As a result of the manner in which this assessment was conduct—
ed, the identi f ication of problem areas and recommendations is
necessarily general in nature. This should not be construed as being
traceable to, or critical of , any participant or organization.

23
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Government Agency Responsibilities and
Planning for Marine casualty Response

Government Responsibilities

The federal government’s major planning and coordination tools
for casualty response are authorized by the Federal Water Pollution
Cont rol Act , as amended (86STATS16). Section 311 of that s t a tu te
establishes the National Oil and Hazardous Substances Pollution
Cont ingency Plan (Nationa l Contingency Plan), which is a comprehen-
sive p lann ing  and coordinat ion mechanism for  pol lu t ion incident
response. The National Contingency Plan becomes operative in
instances where po l lu t ion  has occurred or is threatened. The cost of
government response to pollution incidents and cleanup, which can
Include ship salvage and other related responses to maritime
casualties , can be paid for out of a contingency fund dedicated for
that purpose. The fund provides cleanup and response funds with less
delay and red tape then other funding mechanisms.

Whi le po l l u t i on , or the threat of pol lut ion , of ten  is present in
mar i ne ca sua l t i e s , th i s  is not always the case. This was particularly
evident in the Savannah case study where, although the casualty posed
a major public hazard , pol lut ion could not technically occur from the
LNC cargo because LNG is not a pol lut ing substance. Furthermore ,
whateve r INC was accidentally released was consumed by fire. Thus,
although the Nationa l Contingency Plan provides authorization and
direction to government response to polluting or potentially
polluting casualties, no similar comprehensive plan guides response
to non—polluting casualties , even though a non—polluting marine
casualty involving hazardous cargo may present more risk to the
public than a polluting one.

One problem arising from the National Contingency Plan provi-
sions concerns the delegaç6on of responsibility for coordinating
federal response actions.’ According to the provisions of the
plan , EPA designee serves as the on—scene coordinator for inland
waters. In the Louisville game, however, the Coast Guard Captain
of the Port was located in Louisville , while the closest. EPA
representative was in Atlanta , Georgia. At the time of the incident ,
the towboat’s progress was being monitored by the Coast Guard vessel
traffic system. In addition , both the Louisville district of the
Army Corps of Engineers and the Coast Guard had some operationa l
capability in Louisville for responding to the incident. EPA
personnel , on the other hand , were not available in Louisville for
mos t of the f i r s t  day, and when an EPA representative did arrive on
scene , his concerns were not central to many of the technical
emergency response actions that had to be taken.

Furt her , the division of responsibility between the U.S. Navy
and the Coast Guard is unclear to the public and to local agencies in
the event of collision between a Navy ship and a private vessel. In
the San Francisco game, the Navy——apparently without consultation
wi th  Coast Guard representative s or other public off icials, and 
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without  In f o r m i n g  the publ ic  of i ts  intentions——developed and
intended to implement a salvage plan which conveyed the impression
that the Navy valued the recovery of cargo more highly than public
safety or alleviating traffic disruption.

The potential for administrative conflict between the Navy and
the Coast Guard is also present when a Navy ship is damaged and
causing pollution. In such a situation , the Navy could take salvage
actions that might cause the Coast Guard to exercise its authority
und~ r pollution laws and redirect the Navy salvage plan.

In the event of a pollution incident , the Coast Guard notifies
the vessel operator (if known) of his pollution cleanup responsi-
bilities and monitors the operator ’s cleanup actions. The Coast
Guard may respond unilaterally to a maritime pollution incid,!t when
the vessel owner is not known or is not responding proper ly . ’ In
contrast to the facts of the matter, vessel operators and legal
counsel have been known to construe the Coast Guard’s forma l
notification of cleanup responsibility as a request for admission of
l i a b i l i t y fo r  the p o l l u t i o n  inc ident .  This miscons t ruc t ion  occurred
in the Louisville and San Francisco case studies. Furthermore , in
the case studies the Coast Guard did not attemp t to correct the
vessel operators’ inaccurate impressions of Coast Guard intentions.
As a consequence , owners and operators proceeded very cautiously l~
their dealings with the Coast Guard and in their response actions.
Valuable response time was consumed in unnecessary lega l maneuvering
because quest ions  of lega l l i a b i l i t y  were allowed to comp licate
response to the casualties. Since the Federal Water Pollution
Con t ro l  Act  pr~ vides that moat vessel owners, as a condition to using
the navi gable waters of the United States , give evidence of financial
responsibility to meet the l i a b i l i t i e s  Imposed by the act , the re is
no valid reason for either the Coast Guard or the vessel operator to
consider assignment of liability f o r  an incident as a prerequisite
for incident response.

The Savannah case study provided Indications that it is not well
understood or publicized in the marine industry that the ~jvy has the
authority to provide salvage services to a private owner. In
Instances of compelling urgency, it may be necessary to bring all
available resources to bear on a problem as rap idly as pos sib le .  The
marine industry needs access to the procedures , ground rules , and
poin t s  of contac t  necessary fo r ob t a in ing  these emergency services
from the government.

The most effective response measures are those that are anti-
cipatory in nature and that prevent further catastrophic occurrences .
As was evidenced in all the game simulations , current casualty
response mechanisms are activated by certain physical triggers , such

= as the presence or direct threat of pollut ion. Thus government
response actions always commence in a reactive mode.
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Contingency Plann ing

The National Contingency Plan, regional contingency plans
developed pursuant to it and local disaster plans are all forms of
contingency planning. The objective of contingency p lanning is to
produce more effective and better—coordinated actions in the event of
a mishap by projecting plausible chains of events and response
actions necessary to control the situation. ~~wever, in the event of
an actual mishap , contingency planning is effective only to the
extent that it is understood and relied upon in the field. The best
way to ensure field—leve l familiarity with a contingency plan is to
exercise it periodically.

The California Office of Emergency Services (OES) is a state—
leve l emergency preparedness and response organization. The OES is
the governor’s staff office for disaster contingency planning,
coordination , and management . It also operates a regional
organization which maintains professional knowledge of local
contingency plans and emergency procedures and provides advice to
local government and other agencies on matters within its expertise.
Additionally, the OES has statutory authority to coordinate state and
local emergency response when ordered to do so by the governor. To
assist in emergency response , the OES owns emergency equipment (such
as fire engines) which is placed on permanent loan to local public
safety forces. In return for such equipment , the local forces agree
to place the equipment , fully manned , under the direction of OPS
whenever requested. When OES coordinates emergency response ,
Individual response units remain under the direction of their parent
agency while their actions are coordinated by OES.

State and local response was most effective in the San Francisco
game. The pane l attributes this to the existence of the OES, which
m a i n t a i n s  profess iona l  knowled ge of contingency plans. Local police
and fire fighting units turned to the OES for coordination in the
emergency, and the OES knew how to respon d at once. In the game, the
OES was able to focus attent ion on secondary effects of the casual ty,
such as onshore fires and organization for evacuation, as well as to
provide coordination and sup~nort for the primary response on the
river.

One limitation of regiona l and local contingency planning that
became apparent to the pane l is that the local disaster response
plans that were exercised did not extend to marine casualties. For
example , in the San Francisco game, although the Bay Area is the
subject of cooperative emergency response agreements for police
protection and fire fighting, participation of at least one of the
two fire boats in the Bay Area at the time would have been subject to
ad hoc decisions by city governments during the emergency .*

*The decision of the Mayors of both San Francisco and Oakland and the
Oakland City Manager would Involve whether or not to honor a mutual
aid request from the ORS.
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The contingency planning that does c u r r e n t ly  apply to marine
casualties is heavil y weighted towards pollution control. While
pollution control is ar important aspect of marine casualty response ,
it is by no means the only one. Other aspects of contingency p lanning
for marine casualty response include:

Minimizin~g public hazard. This can be accomplished by including
possible marine casualtiea in local disaster planning, as has been
discussed.

Vessel Damage Control and Salva&e. This is discussed more fully
below under “Salvage.”

Martnc Traffic C~ n t t ~i l  Durini Incident Response. One of the
f i r s t  ac t ions  tha t  t~~e Coast Guard must take in response to a marine
casualty is to a~ - -4I~ss its effect on other marine traffic and take
necessary measurts , such as e st a b l i s h i n g  a s a f e t y  zone in the
immediate area or even closing down the entire port.

In the carriage of hazardous cargoes , the areal extent of
exposure to hazard Is an important operating consideration .
Accord ing ly ,  vessel t r a f f i c  control systems and safety zones for
hazardous cargo vessels must be designed and operated in a manner
that reflect~ the volatility, reactivity, or therma l radiation
potential of specific hazardous cargoes.

In the Louis.Ille game simulation , the extent of hazardous
exposure included the area in which anh ydrou s ammonia would have
occurred at tonic levels , in the Savannah game the concern was the
pote n t i a l  heat r a d i a t i o n  f r o m  an LNG cargo fire. In the San
Francisco game , the primary blast radius of the AE and the possible
extent of the ~il  slick were important factors.

In major port areas , espec ially those handling hazardous cargo,
port safety would be enhanced i f  cont ingency p lans for  emergency
vessel traffic control procedures were in existence. These would
include identification of remote and environmentally tolerable havens
of refuge to  which a s t r i c k e n  hazardous cargo vessel could be taken
for cargo offloading, repair work , or grounding.

Establishing Coordination for Incidents Prior to
their Occurrence

Developing an effective response organization , inc luding
establishing channels of lnformattt’n f l ow in the early hours of
incident response , appears to be c itical to the success of response
efforts. There are two aspects to this problem: satisfying the
legitimate need of the public and political leaders for information ,
and establishing appropriate opersrtona l liaison between involved
agencies.
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In the U.S. Coast Guard offices of the Captain of the Port ,
public information responsibilities in the event of an emergency are
usually the responsibility of the executive officer , unless or until
a Coast Guard public information support team is detailed to the
scene. This means that in the early hours of incident response ,
es tab l i shment of good press relations and open channels of communi-
cation ~iith political leaders may be undertaken without expert
support. The Coast Guard has recognized that public support can be
critical to the success of necessary response measures and has
devoted considerable effort to developing public information
expertise. To this end, it conducts training exercises , similar in
some respects to the case study approach of this report , to sensitize
its officers to the public information problem.

Despite strong efforts in this area , a public information void
still tends to develop during the early hours of incident response.
Furthermore , it takes time to focus on exactly what kinds of
information must be relayed to the public , while at the same t ime
safeguarding the confidential ity of technical debate necessary to an
elt ect ive response strategy . The case studies provide two examp les
that bear on these points. In the Louisville game, divergent
technic al viewpoints were exposed to the press. The appearance of
dissension in the technical response team undermined public support
for necessary response measures. In the San Francisco game, those
p laying the role of local public safety forces turned to the Coast
G u a r d  for information on the incident , including data about the Navy
shi p. Meanwhile , those p layers who simulated the responsible Coast
Guard e ’fficials adopted a policy of not speaking for the Navy at all ,
a decision acceptable to the Navy.

The problem of providing public information in the earl y hours
of incident response is not amenable to quick solution because it is
so dependent on the sensitivity and awareness of those who are
responsible for it. The Coast Guard’s emphasis on developing this
sen sitivit y and awareness through training is a major step in the
right direction. Other concerned agencies should consider this
approach , along with other approaches to the prob lem. In this
regard , the panel notes that the Coast Guard has recently extended
invitations to those agencies that partici pate in the National
Contingency Plan to take part in its game—simulation training
sessions.

When more than one agency is closely involved in response
operations , there is an urgent need to establish operational liaison
at the earliest practicable t ime. In the San Francisco case study.
the Coast Guard requested that the Navy designate a lead office f”
response purposes . It took some time to obtain an answer ~~.ase the
requeMt had to pass through several command levels. As a cons.-
quence , ti mely coordination for incident response was virtually
impossible. The means of establishing operational contacts should be
decided before incidents occur. One method could could be by
memorandum of understanding. The appropriateness and etfecttveness
of operationa l contacts can be tested by means of readiness
exercises.



Technical Information

Response forces frequently need early access to technical
informat ion concerning ships , barges , hazardous cargoe s, and the
availability and location of eme rgency equipment. Although much
i n f o r m a t i o n  on cargo characterist ics and emergency equipment exists ,
its usefulness to response forces is frequently comp romised by lack
of knowledge of how to acquire it or failure to understand the jargon
in which the data are presented. Furthermore , there is no readily
available data bank of ship and barge operationa l, structural , or
machinery cha rac t e r i s t i c s .

Two excellent sources (among many) of primary data on hazardous
cargoes of a chemical nature are the U.S. Coast Guard Chemical
Hazards Response Information System (CHRIS) and CHE$TRgC, a
chemical transportation emergency center operated by the Manu fa c-
turing Chemist ’s Association . CHRIS handbooks are available for
reference in all Coast Guard Marine Safety Offices , and CHEMTREC
information is accessible through most telep hones by dialing 1—800—
424—9300. Th, Pane l expressed two concerns regarding the utility of
these data. The first is the necessary simplification of the CHRIS
Volume I information and the type of information available by
telephone from CHEMTKEC. In the absence of an on—scene expert ,
initial guidance in handling spills must be limited to direct
admonitions such as: “Wash with fresh water ,” “Do not inhale ,” “Don’t
touch ,” and so on. This simp lification or generalization of
technica l Information to make It applicable to a wide variety of
situations , however necessary , limits it. usefulness in the typ ically
complex circumstance s of a hazardous cargo casualty. The second , and
parallel , concern is the unavoidab e delay In the arriva l of a
quall ’ied professional to answer detailed questions on handling
hazardous cargo , lending authoritative support to incident r esponse
decisions that may have been strong ly influenced by local wc’mther or
site configurari~ ns. This delay in availability of technical
information can preclude valuable preventive actions.

With  rega rd to the type of i n f o r m a t i o n  needed in accident
situations , examples developed in the anhydrous ammonia barge case
include such questions as: What happens it liquid or gaseous ammonia
is released under water  at a low rsts ,—or at a high rate? In removing
liquid ammonia from sunken tanks , should the ammonia be disp laced by
water , air , or some other readily available substance?

With regard to response equipment , each Regional Contingency
Plan developed under the Nationa l Contingency Plan contains lists or
Invencorie. of spill cleanup equipment , together with locatioss ,
telephone numbers , and names of contact persons. This information
pertains primarily to equipment for dealing with oil spills. Any
pertinence it mi ght have to chemical spills , fire fighting, or
salvage operations is coincide ntal. Some local disaster plans do
include inform at ion  on chem ical , fire fighting, or salvage equipment ,
but the degree of coverage varies with the locality.
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The availabi lity of information on vessel characteristics is
limited , to say the least. The information that exists is primari ly
in the hands of the vessel owners, Its accuracy and completeness
varies widely with the owner, the vessel type, and the vesse l ’, age .
Outs ide  of requi rements  for  ships to carry a very limited amount of
information on stability characteristics in various emergency
situations , there are at present no regulatory requirements for bulk
hazardous cargo vessels to carry a manual with information on vesse l
capabilities and suggested actions fur response to various casualty
situations . In order to be useful, such manuals would have to be
readily accessible at Coast Guard offices in U.S. ports entered by
hazardous cargo vessels and at Coast Guard district offices serving
waterways used for transporting hazardous cargoes. Since much
hazardous cargo traff~ c is internationa l (foreign flag) in character,
a requirement for the development of such manuals could be most
effectivel y imposed by an organization such as the Inter-governmental
Maritime Consultative Organization.

Training and Preparedness

A relatively high level of training and preparedness was
apparent in the case studies, especially on th. part of the Coast

the State of California , and the INC industry.
The ~‘e’nst Guard’s training programs have been described earlier.

They Include a variety of case studies , similar in many respects to
those sponsored by the panel, to ensure that personne l are familiar
with contingenc y p lans . One Coast Guard case study, “Hiatusport ,”
senstt{~es on-scene coordinators to public and political pres—

~ures . Since the key to effective incident response is
contingency p lanning, and since successful implementation of a
contingency p lan often hinges on the level of familiarity that
personne l have with a plan , the opening of Coast Guard training
exercises to other agencies is an encouraging development.
Systematic pursuit of sui.h outside participation would raise the
level of awa r eness of contingency plans among response personnel.
Outside participation in Coast Guard training exercises could also
i nj ec t  needed r ea l i sm in to  agency t r a i n i n g  programs .

The activities of the California Office of ?~ergency Services in
orchestrating the smooth performance of local public safety forces in
the San Francisco case study was impressive. ~.side. the contingency
planning and level of training and readiness displayed (both due at
least in part to OES programs), ORS activities in regard to providing
and coordinating local and state assets and in defusing the political
i nv o lvemen t  in technical response measures were especially
impressive .

The California OES is believed to be the most fully developed
and extensive state disaster response organization in the U.S. It
could possibl y serve as a model for comprehensive emergency response
organizations in other states .

_  _ _ _



fl TI
Industry performance was strongest in the Savannah game. Two

factors contributed to this. First , the INC industry has recognized
the hazards and political sensitivity involved in the transport of
ING, and as a result has invested heavily to develop safe operating
procedures, including contingency plans. Second, participation in
the work of the panel afforded industry the opportunity to criticilly
review and improve its own operating practices and contingency plans.

Two lessons may be drawn from this experience. First , in order
to respond at a leve l commensurate with the risks that accompany
marine transportation of hazardous cargoes , private industries and
trade associations need to commit themselves to developing the safest
practicable operating practices that are economically feasible with
ava ilable technology . These practices include contingency planning .
Finally, regular exercis. and critical review of contingency plans-—
made possible in this case by the game exercise——is as important for
the private sector as it is for the government.

Salvage

Salvage of both vessel and cargo is an Integral part of response
to marine casualties. In the present study, this aspect of response
was the one that appeared to be pursued in the most ad hoc manner.
Even In the case of the INC vessel , where the owner had undertaken
contingency p lanning as one aspect of ~vstema develoDsent , the case
study indicated additional improvements that could b. made to
facilitate cargo and ship salvage.

As discussed earlier , manuals specificall y devoted to the
details of salvage and casualty response do not exist for the over-
whelming majority of hazardous cargo vessel s . The only requirement
in this area is a U.S. Coast Guard rule that certificated vessels5
must carry on the bridge at *11 time s certaIn Information necessary
to calculate the stability and other characteristics of the vessel
under various conditions . This information does not In any sense
constitute a manual that details equipment handling procedures and
other step—by—step actions for emergency response.

The preparation of manuals on salvage and casualty response can
be undertaken for a particular vessel at any t ime from design concept
through any stage of operation. Ideally, however, this preparation
should be preceded by consideration of salvage and casualty response
procedures as an Integral part of vessel design and construction .
Manuals, equipment , and other special provisions developed for
salvage and casualty response should be submitted to operational
tests to assure their adequacy under emergency conditions. In this
regard , the case study approach employed by the pane l can be va luable
in both the basic design and operationa l testing phase.. Doring
scenario preparation for the INC incident and in the game it.elf ,

Vessels that have been inspected and awarded a certificate for
compliance with safety equipment and information requirements.
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certain types of equipment on the INC vessel appeared to be
candidates for improvement. These included cargo off loading pumps,
emergency steam and power generators , ballast ing va lves, towing
harnesses , emergency radio equipment , and deck handling gear for
b r i n g i n g  special equipment aboard the vessel. One special concern
was the probable performance of this equipment after the INC
casualt y .

In addition to vessel equipment and procedures , other measur es
that would facilitate salvage are of concern. These include avail-
ability of inventories of shore—based salvage—related equipment , as
discussed under this section on technical information , and ident i-
fication of havens where dama~,sd vessels (somet imes with temporary
repairs or patches) can be towed for complete cargo off loading and
preparation for permanent repa irs. Because of the hazards involved
in these operations , such havens must be as physicall y isolated and
environmentally acceptable as practicable.

Technical information is needed to support decisions on the
necessity of conducting hazardous cargo transfer and salvage
operations prior to moving a vessel to a safe haven for offloading
and temp rary repairs. This question arose in connection with the
decision in the San Francisco game to completely offload the Navy
a~~ zntt ion ship at the scene.

Questions of equipment availability and contingency planning for
salvage , inc luding the p o s s i b i l i t y  of supporting development of a
designated fleet of rescue tugs with deep—sea towing capability, are
part of a more comprehensiv, problem: the need to initiate and en-
courage the development of more responsive salvage capabilities . A
respons ive salvage capability require. timely access to many kinds of
very expensive equipment and specialized technical knowl edge. Because
of infrequent use, private ente rprises have trouble justifying— -not
to mention paying for——such a state of readiness. There are two
comp l ementary approaches to resolving this dilemma. In major port
areas , industries can band together to form cooperative salvage 

6associations similar to existing oil spill cleanup cooperatives.1

Another mechanism would be increased use of retainer contracts by
industries with particular salvage problems , such as those engendered
by hazardous cargo transportation . The purpose of the retainer
contracts would be to ensure that necessary equip.ent is available to
tackle hazardous cargo and other salvage situations .

The salvage industry also faces a number of legal barriers to
responsive and effective performance. These Include prohibition.
against deliberate dumping of hazardous cargo even in extreme
emergencies; contractua l arrangements which make salvors l iable for
pollution that occurs incident to salving; and restrictions inherent
in the cabotage laws. Another complication inhibiting to salvors is
the no curs/no pay concept often used in the salvage industry , wh ich
wil l be discussed below.

The Federal Water Pollution Control Act prohibits any di.—
charge of oil or hazardous substances in the waters of the
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U.S. sod imposes stiff penalties f or such actions.7 Section
311(d) of that act empowers the government to coordinate response
effor ts or to remove a vessel in the event of a substantial pollution
threat resulting from a maritime casualty. The Louisville case study
revealed that it remains unclear whether any exceptions to these
rules would be allowed. A close examination of the legal situation
could provide grounds on which to base such exceptions. For example,
legal exceptions cou ld well be in order if jettison ing cargo were the
only way to lessen pub l ic risk from and exposure to a hazardous cargo
(or to save a vessel), and the responsible government agency recom-
mended or concurred in the owner s action to jettison. To guide
decisions to this area , any formal government provision for jetti-
soning cargo without incurring civil penalties or liability for
cleanup costs would have to Include criteria that balance public
hazard and protection , vessel and personnel safety, and environmental
protection. The provision would also need to include procedures for
obtaining time ly decisions to support a rapid response to emergen-
cies.

When salvage operations are contracted for on a no cure/no pay
basis, unless the salvor completes the job that he has been hired for
he is entitled neither to a fee nor to reimbursement for the heavy
expenses incurred. This is colloquially referred to as a “Lloyd s
Open F r m ” contract. The arrangement does not take account of modern
commercial realities. Under the no cure/no pay concept, the salvor
is liable for any pollution that may occur while a vessel is under
his control ; yet it is the owner who carries PIII and other Insurance
to cover pollution costs.5 In the frame of reference within which the
salvor operates , it is unrealistic to require that he be liable for
po l l u t i o n .  Under these terms, no salvor will work on a marine
casualty in which there is any threat of substantial pollution.

Another anachronism of the no cure/no pay concept was exposed in
the Savannah case study. The salvor performed his work and was ready
to deliver the stricken ship but it was feared that no port would
accept a damaged hazardous cargo vessel, The political implications
of providing a haven were too great. Unable to deliver the vessel,
the salvor had not completed the job according to the generally
accepted terms of the no cure/no pay concept , and thus was not
entitled to his fee or reimbursement for his expenses. Furthermore,
he was temporarIl y encumbered with the damaged vessel. Although this
aspect of the safe haven problem was q u i c k l y  solved in the Savannah
ca se study , the problem itself is real. Unless safe havens are
identified and approved before they are needed , the problem will
continue to occur.

P~ I —“Protection and Indemuity”——refers to a form of cooperative
marine insurance that reimburses the shipowner for payments he may be
required to make under applicable law arising Out of various possible
contingencies such as spill cleanup , wreck removal, salvage, death
and personal injuries, property damage, etc.

L 
_ _ _  
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The present no cure/no pay contractual basis of the salvage
induetry , then, provides an inadequat, and inappropriate mechan ism for
modern salvage work. Without modernization of these contractual
foundations , there will be no incentives for  the conduc t of salvage
work. The panel s concern here is that the outmoded contractual
system has the potential to inhibit salvage work in hazardous and
pollution—prone situations.

The so—called Cabotag . Law (46USC316) is another source ot lega l
frustration for salvage operations because it creates operational
delays. This law is protectionist legislation which provides that no
foreign salvage equipment may be used in U.S. waters as long as
comparable domestic equipment is available. Under its terms govern-
ment permission , granted only upon proof that no U.S. salvage
equipment is ava i lable , must be obtained before for eign salvage
equipment can be employed. The Cabotage Law is administered by the
U.S. Customs Service, which relies on the technical advice of the
Coast Guard and the Office of the Supervisor of Salvage, U.S. Navy.
As the Savannah case study revealed, even though foreign salvage
equipment may be close at hand, considerable red tape and delay may
be encountered in obtaining permission to use those salvage assets.
Delay can be minimized through effective administration of the law,
including public identification of an authority responsible for
cabotage waivers.

The smooth and efficient conduct of salvage operations is
vulnerable to delay and interruption from a variety of other legal
and administrative causes. Foremost among these is occasional
inability to identify the agency or authority that is authorized to
contract for salvage in a particular emergency. This problem arises
when responsibility for salvage operations shifts between the owner
and the government (the Coast (bard , Army Corps of &igineers or the
Navy ), depending on the circumstances. The problem is aggravated when
the ovner s financial interest , as represented by his insurance ,
shifts from the hul l  insurer to the P11 insurer in the event that a
vessel is declared a constructive total los., with salvage and repair
estimates exceeding the shi p s  market value.

Marine Fire Pighttng Capability

There appears to be a dearth of marine fire fighting resources
in port areas. Furthermore , marine fire fighting is not well
coordinated with land fire fighting and disaster respon se e f fo r t s .
The lack of coordination makes port areas particularly vulnerable to
the consequences of poorly executed response, because fire fighting
equipment can occasionally be used to fight both land and marine
f ires.  Without prior guidance as to allocation of asset s , uninformed
technical decisions will almost certainly be made. 
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In the Savannah game simulation, no available fire fighting
equipment had anywhere near the capability necessary to figh t an LNG
fir.. In th e San Francisco game ‘tmulation , marine fire fighting was
conducted without coordination with onshore fire fighting efforts.
When requests were made f or coordination and backup, the Coast Guard
responded that its equipment would be made available for shore fire.
only after marine ftres had been brought under control.

Even though it is statistically likely that marine fires will
become more numerous and severe, equipment and programs f or
responding to them are being cut back. Only 17 of the more than 460
commerctal ports to the U . S . ,  which include some 80 ocean ports,
maintain any marine f i r e  f i g h t i ng capabi l i ty ,  end this capability is
supported with local funds. In this era of tight urban budgets,
marine f i r e  f i g h t i n g  assets are often being sharply cut back, as the
table show..

TABLE I

OPERATING FIREB OATS IN SELECT ED POR T CI TIES

Peak Strength Current Stren&th ( 1979)

Boston 3 2
New York 10 4
1ong Beach 7 7
San Francisco Bay Area 2 1
Philadelphia 2 2
Seattle 2 2

Source: Pane l on Response to Casualties Involving Ship—Borne
Hazardous Cargoes

Marine f ir e  f igh ting  ha~ t r ad i t iona l ly been treated as a port
city responsibility. There are no Coast Guard, Maritime Adminietra—
tration , or other government programs ava~Uab le to support the
deve lopment of mar ine  f i r e  fi ghting capability. Further, in the
development of regional and local disaster contingency plans, there
are no requirements to coordinate an area s marine fire fighting
capabili ty.  Ha r d—pressed by financial limitation s , many port cities
have wielded the budget axe against marine fire fighting because it
is an expensive operation that is rarely called upon. The risk of
serious marine fires is also increased by the trend to relocate bulk
cargo faci l i t ies  to ports outs ide of urban area.; these areas may not
have the tax base to support an adequate incident response
capability.

Public decisions to cut back marine fire fighting capability in
the face of increasing public hazard from marine fires must be

IA _ 
_ _  _ _  _ _
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considered false economy . Since cities apparently can no longer
afford to provide adequate marine I ire response capability ,
alternative means of support must be considered if such a capability
is to be maintained. This could take th. form of direct federal
entry into the field or the creation of tax incentives (possibly
coupled with regulatory requirements) I or the private sector to
provide its own marine fire fighting capability whenever private
operations create public risk.

Co~~~sn icat ions

There are two aspects to co .inications in inc ident response.
One concerns establish ing lines of information flow between the
owner , government agencies, and the public. This has been discussed
above under the section “Government Agency Responsibilities and
Planning for Marine Casualty Response.” The other aspect of co~~ ani—
cation. Is more mechanical and deals with the adequacy of available
co~~~nicationa gear and notification procedures.

The notification of all concerned parties that must occur at the
t ime of a marine casualty was well handled in each of the case
stu dies . In the National Contingency Plan1 a notification list is
appended to the regional contingency plan,’9 with names and tele-
phone numbers of all contacts in federal , state , and local agencies
who should be informed. It is a credit to the agsnties involved that
this extensive notification can be conducted as a matter of routine,
withou t extensive procedural delay.

After notification has been mad., however, co~~inications
problems may begin in earnest. The San Francisco case study dra-
matically brought out the fact that different agencies co~~ inicate
on different radio frequencies. There is no co only held frequency
dedicated for emergency use. Thus in the game, until costly emer-
gency co~~~nicat tons gear was provided by the OES and the Coast Guard
Strike Team, local public safety forces had no way of establishi ng
open radio contact with the Navy and the Coast Guard. This co ani—
cat ion.s barrier contributed to the lack of coordination between land
and marine forces that characterized the San Franc isco case study .

The technology for a co only held, dedicated emergency co ani—
cations frequency in port areas is readily available. Establishing
it would require regulatory action and installation of the necessary
hardware.

Emergency situations also stress available communications
systems, so that messages are not as easily passed as usual. The
importance of telephone lines end other facilities dedicated I or
emergency use and opernted by trained personnel cannot be overem-
phasized. Also , in the event of physical damag . to co anicattons
system. , it is importan t that alternate backup co inicat ions
systems be readily available. In the Savannah and San Francisco case
studies, physical damage to vessels knock•d out co inications gear.

—
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For some ties, the only means of ship—to-shore ca anica t ions was via
hand—held radio. All messages had to be relayed by a Coast Guard
escort boat. In Louisville . a tornado interrupted telephone
co inicat tons.

In each of the game simu lations, then, the need became evident
f or co inicat ions networks that can survive the poesible damage and
the vastly increased demands created by a hazardous cargo disaster.

I
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FINDINGS AND RECO~IIENDED ACTIONS

General Findings

Analyses of possible problem areas that were identified in the case
studies and In panel deliberations were presented in the preceding
section of the report. These analyses indicate that , although there
is nationa l capability to respond to most marine casualties involving
hazardous cargoes, some important aspects of response require
attention and improvement.

This section of the report synthesizes the results of the
analyses and recoemends specific actions. These are presented under
headings denoting the various rganizations and government agenc ies
that should undertake the actions . Some of the reco ended actions
may require legislation . Other recoemendations which pertain to
vessels should be brough t to the a t t e n t i o n  of the American Ins t i tu te
of Merchant Shipp ing, the Inter—governmental Maritime Consultative
Organization , and the Internationa l chamber of Shipping (the latter
two because much of the marine

2~
ransportation of hazardous cargoes is

done by foreign f lag vessels).

Reco meended Actions

Recomeendatlon. to Industry

Hazardous—Cargo Shipping lndust~ y The panel noted that the LNG
branch of the marine transportation industry appears to have a high
level of casualty response capability. A similarl y high level of
capability needs to be reached by other elements of the marine
transportation industry involved in the  t r anspor t  of hazard ou s
car goes.

The panel recomeends that the industry :

1. Assemble selected technical information necessary for
casualty response concerning vessels designed to carry
bulk hazardous cargoes. This should include descrip-
tions of vessel characteristics and configurations as
well as details of emergency systems. The informa-
tion should be available on board bulk hazardous
cargo vessels. It should also be filed at the Coast
Guard Captain of the Port Office for the princ ipal ports
of call of each vessel. If a standby or cont ingency

• - 
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contrac t exists between the carrier or cargo owner
and salvage f irms, the material should also be on file
with those firms.

2. Consider casualty survival and salvage, as well as
damage control, in the design of bulk hazardous cargo
vessels and equipment. For instance, the design work
should include systems analyses that consider the
casualty integrity of such items as piping systems
essential for survival and damage control, emergency
power, co~~~nications equipment, etc.

3. Prepare specific salvage and casualty response manuals
for each bulk hazardous cargo vessel. These manuals
should complement currently required documentation of
stability and other characteristics. The shipping
industry should enlist the aid of professional salvors,
designers , and naval architects in the preparation of

• these manuals to make certain that they contain ade-
quate and clearly enunciated “how to do it” instruc-
tions for  the necessary actions.

4. Exercise, at regular intervals , salvage and casualty—
related equipment such as off loading pumps, emergency
power systems , towing harnesses, etc. under simulated
emergency conditions to assure their adequacy when
needed.

5. Consider the use of contingency salvage contracts
and casualty response cooperative groups (similar to
present oil sp i l l  coops) to encourage effective res-
ponse capability .

6. Work together with insurance and salvage industries to
modernize financial and legal arrangements in the sal-
vage industries .

7. Consider using casual ty response scenario preparation
and game—simulation exercises , in addition to conven-
tional system. analysis techniques , in designing
hazardous cargo vessels and in operational readiness
testing of the vessels and their personnel.

8. Urge that coastal and inland waterway operators con-
sider adapting these reco~~~ndations for vessels and
barges transporting hazardous cargoes.

—--I

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ •-~~~~~~~~



H 
- 

~~~~~~~~~Hasardons Materials Industry The principal sources of informa-
tion on the characteristics of hasardous material cargoes that the
panel encountered in its work were the Manufacturing Chemists
Association’s CH~~(TREC (chemical Transportation ~~~rgsncy Center) and
the U.S. Coast Guard’s CHRIS Manual (Chemical Hazards R..pon.e
Information System) . In both cases , it appeared that the data ware
extensive, accurate, and readily accessible. The pane l was
concerned, however , that the information on hazardous materials that
is easily avai lab le is often too generalized to be useful in incident
response. Also, it is difficult and often impossible to locate on—
scene professional assistance with experience in hazardous materials
handling and emergency action.  This assistance is needed early in
the casualty response.

The pane l reco ends that manufacturers of hazardous materials
continue to work with CHEMTRFC , CHRIS , and other systems to develop
more specif ic  hazardous materials handling and incident response
in format ion  and to improve systems for  fac tor ing  sophisticated
technical information into Incident responses.

Salvage Industry Most areas of concern noted by the panel
appear to be beyond the control of the salvage industry acting alone.
As noted in the pane l’s recomsendations to the shipping industry ,
however, there a r e a r eas where cooperative efforts between the two
groups would be of value.

The panel recognizes the advantages of joint efforts between the
salvage industry and the government for contingency planning, keeping
abreast of innovations in transportation systems and techniques ,
reviewing and p lanning response to hazardous cargo casualties , and
developing inventories of appropriate salvage equipment . While these
capability improvement objectives may be difficult to achieve , the
pane l r.co ends that , in trying to attain them , the Na vy an d
Coast Guard tap the resources and expertise available through
industrial trade associations and professional societies.

Recomsendat ions to the Federal Government

As noted , government response to marine hazardous cargo casual—
ties where pollution has occurred is made considerably more effective
by the provisions of the National Contingency Plan. However, the
plan does not cover response to casualties in which pollution has not
occurred or is not threatened. It should be noted that there is no
counter-part to the National Contingency Plan for coordinating a
response to hazardous cargo casualties in which pollution has neither
occurred nor is threatened. Authorization for government intervention ‘H
or assistance in non—polluting marine hazardous cargo casualties is
neither well—known nor clearly understood. :1
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The panel recommends that: H

1. The various federal agencies that would be involved
in the response to non—polluting hazardous cargo
ca sualtie s 5 take steps to clarify and publicize the
circumstances under which their intervention or
assistance is authorized.

2. The Coast Guard , as lead agency, develop and support
whatever legislative action may be required to
authorize government assistance in non—polluting
hazardous cargo casualties .

3. Agencies involved in contingency planning

a) Pay greater attention to the salvage and
damage—li mi t i ng  aspects of ca sua l ty  response;

b) Consider establishing a common f requency
dedicated emergency radio network for use in
major casualty response activities; and

c) Imp lement the actions recommended in this
report , including modifying contingency plans
as necessary.

4. The use of game sim u la t ions  or s imi lar  a c tiv i t i e s  be
be encouraged to:

a) Improve overal l  cont ingency p l ann ing ;

b) Increase the level of training and cont ingency
p lan fami l i a r i t y  on the par t  of local personnel;

c) Increase general local awareness of possible
secondary disaster effects such as the sugar
refinery fire in the panel’s San Francisco case
study; and

d) I mp rove the mechanics and procedures for
sa t i s fy ing  the Lnforaat ion interests of the
public and public officials In casualty
response activities.

5The primary agencies identified as being responsible for planning
in the National Contingency Plan are the Departments of Transpor—
tation, Defense, Co erce, Interior , and the Environmental Protec—
tion Agency.

L
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In particular , the Coast Guard should sipand its simulation
exercises and open them to other agencies and industries involved Lu
emergency response. In addition, other agencies with significant
responsibilities in emergencies should use simulations in the
development and testing of contingency plans and for training and
preparedness assessments.

Further reco mmendations , aimed at the specific agencies who
would deliberate and act on them, are discussed below.

National Response Tea. The panel noted several ways in which
the National Contingency Plan should be updated and improved. It
recommends that the Nationa l Response Team Immediately review the
applicability of the plan, which applies to all pollution incidents,
to the specific need to respond to marine casualties involving
hazardous cargoes. This review should consider not only the present
report , but also such materials as may be found in accident reports
prepared by the Coast ~~ard Headquarters Marine Safety Office and
Nationa l Transportation Safety Board. Specific topics for review
should include, but not be limited to the following suggestions:

I. Regiona l Response Team (UT) activities and
on—scene coordination in marine casualty
situations should always be directed by the
Coast Guard, without regard to whether the
incident occurs in offshore, coastal, or
Inland waters.

2. When more than one agency is involved in
response operations , a central public infor-
mation point of contact (PlO) should be
established. Continuity in PlO functions
should be maintained even if operationa l
responsibility is shifted from one agency to
another.

3. The various agency points of contact listed
in the notification annexes to reg ional
response plans should be reviewe d to assure
that these points of contact understand their
roles and responsibilities .

U.S. Coast Guard The panel noted that the Coast Guard has
relatively strong training, contingency planning, and incident

• respons. programs.
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The panel did note some areas f or improvement , and recommends ,
that the Coast Guard:

I. Assert authority over civil—sector salvage *

functions of the U.S. Government , including
marshalling U.S. Government (including U.S. Navy)
salvage equipment for  civilian incident response
and directing salvage assistance whenever
appropriate.

2. Develop clear and unequ ivocal criteria and
procedures to enable Coast Guard authorities to
take unilateral preventive actions in pollut ion
and salvage emergencies whenever the need
becomes apparent.

3. Take particular care when vessel operators are
no ti f  led of their pollution control responsi bil-
i t ies to explain that acceptance and exercise of
pol lu t ion control respons ibilities is not
equivalent to acceptance of liability for a
po l lu t ion  incident . Furthermore , ship operators
should be informed that the only c r i t e r i on
for determining whether the government will ta ke
unilateral action will be whether or not the
owner is taking proper action.

4. Develop and maintain l i s ts  of casualty—response
and salvage - related equipment similar to the
sp i l l  cleanup equipment l ists that are annexed
to regiona l cont ingency plans of the Nat ional
Contingency Plan.

5. Encourage , support , and subsidize (if necessary)
the development and maintenance cf a fleet of
“rescue” tugs with automatic towing winches that
will be readily availab le and strategically
located for  assistance in marine casualty
response activities in U.S. coastal waters.

6. Encourage and support improved marine fire
fighting capabilities in major ports.

1. Maintain files of selected technical informa-
tion on vesse l and equipment characteristics
for selected bulk hazardous cargo vessels at
each relevant Coast Guard Captain of the Port
Off ice (see Reco endation 01 to the hazardous
cargo shipping industry).

Ic- -
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1. Ixtend CHRIS information capability and develop
.ys t~~~ to deliver technica l information tha t
may b. crucial to huardous cargo incident
response in time to support emergency measures.

9. Requir. the preparation of salvage and casualty—
response manuals for all bulk hazardous cargo
vessels that enter U.S. ports.

10. Develop guidelines for applying the concept of
triage * to emergency response situations, ena-
bl ing a sh ip’s master , salvage master , or
responsible government official to exercise
greater freedo. to waive làga l requirements and
exercise on—the —spot judg ment as to the best
course of action in emergency response. Such an
application of th. triage concept would minimize
pollution or public danger from hazardous
cargoes, while freeing the doclsion—maker from
the fear of incurring unwarranted (albeit legal)
financial or other liabilities.

11. Inc lude industry and government agency repre-
sentatives in its game—simulation activities
for training, contingency planning, and inc i-
dent response.

U.S. Npvy The pane l ’s major concern with Navy response
ac t iv i t ies  wer , in the area of responsibility and authority. In
addition to pertinent recommendation, made elsewhere , the pane l
recommends that the U . S .  Na vy :

1. Clearly define , in consultation with the Coast
Guard, its op~ratto na l respo nsibilities for
respons e when a naval vessel is involved
un i laterally in a marine casualty and when a
commercial vessel is also involved. This
definition of responsiblity should cove r
situations In which the National Contingency
Pla n is and is not activated. Security

erriage is a system of assigning emerg ency operationa l priorities in
which field judgments that are made without headquarters consultation
receive full headquarters support in any follow up justification
which may be necessary . In marine casualty situations , triage would
apply to ship damag. control and response, especially action takes by
a responsible ship o f f i ce r  or on-scene commander who believes he must

f take a short—term action that pollutes to avoid a larger pollution
effec t that would be caused by non—action. It would also apply to
initial salvage actions.
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privileges should be invoked by the Navy only
under ths most critica l circumstances , as in
situations involving ships in nuc lear power
propulsion or having nuclear warheads aboard.

2. Coordinate and cooperate to the extent possible
with other marine casualty response agencies in
making information ava i lable to public o f f i c i a l s
and the news media.

3. Improve cooperation and coordination with other
agencies in the conduct of post—incident inves—
tigat tons.

4. Work with the Coast Guard to develop stro nger
civil—sector salvage capability in the government.

5. Establis h a mechanism for situations in wh ich an *

ammunition vessel (AR) is involved in a casualty
in proximity to a populated or otherwise sensi-
tive ares , including guidelines and procedures
for consultation with concerned public offi-
cia ls , to guide the derision of whether to
off load a in t t ion  at th. casualty site or make
temporary repairs and tow the vessel to a safe
haven for offloading.

6. Extend the use of game simulations to marine
casualty contingency planning.

Environmental Protection Agency (EPA). Army Corps
of Engineers (COE). and M ari t ime Administration
(MARAD)

The pane l recommends that:

I. These agencies coordinate fu l ly  with other
agencies in the critical review and improvement
of contingency plans and that they consider the
panel ’s overall recommendation, on contingency
planning and the active tasting of contingency
plans ;

2. The Army Corps of Engineers develop clear and
unequivocal procedures and criteria for taking
unilateral preventive actions to protect

• navigational structures whenever the need
becomes apparent; end that

— - - - —  ——W ______________________- --
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3. MARAD stress the importance of coordination
b*twssn land and matins firs f ight ing
effor t. in the marine fire fighting manual
it is developing.

Customs Bureau (Dena rtmsnt of the Trwuri) The panel rscommends
that the Customs Bureau publicly identify the executive office rca—
ponsible for waivers of the cabota ge laws , as well as the commanica—
tions duty offficer at the Customs Bureau . This information should
be added to the notification annexes of regional contingency plans.

St ate and Local Agencies

The pane l was not able , in Its limi ted study , to be as speci f ic
in its consideration of state and local agency response capabilities
as It was for those of industry and federal agencies. Some general
finding. and recommendations were made, h owever , as follows :

1. The panel recommends that other states and
localities consider developing organizations

• s imilar to the California State Office of
Emergency Services (OR S).  Panel members were
impressed by the greater degree of local coot—
dinat ion and cooperation that was apparent in
the San Francisco game as compared to the other
two games; this seemed to be due primarily to the
existence and active cooperation of the OES .

2. The panel recommends that local disaster and
emergency contingency plans include specific
planning and coordination for marine casualties .
This recommendation was prompted by the apparent
def iciency of coordination between marine and
onshore fire fighting in the San Francisco Bay
area.

3. The panel also recommends that state and local
agencies, through their activities in R gional
Response Team meeting ., p ress for the regu lar
exercise of contingency plan. and response
systems.

Recommended Legislative Actions

In its analysis of nationa l marine casualty response capabil-
i t i es , the pane l identified several areas where addi tional or
modified statutory authority may be needed by some agencies or where
present or proposed legislation sight prevent the implementation of
some of the panel’s recommended actions. In other cases , newI_

~ _ _ _  
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legislation that might serve to actively encou rage the imp lementation
of some r.co ndations should be considered. This area of the
panel’s fi ndings and recommendations is summarized below .

Suggested Imeroveasnt, to the Federal Water Ppllutiop Control
Mt. as amended (S6STAT816) (PWPCA) The pane l reco~~~ nds that
Siction 311 of the PWPCA be critically reviewed and amended , if
necessary , to authorize or permit actions to alleviate the problems
discussed below.

1. Although the federal government can usually sake a
substantial contribu t ion to terms of equipment ,
coordination, and resources to marine casualty
respo nse when it is empowered to act , its authority
to respond to incidents (even when they may pose
tremendous public hazard) is limited and strictly
def ined. In the FWPCA, activation of the National
Contingency Plan is dependent on the presence or
threat of pollution ; contingency funds to pay for
casualty response can only be made ava i lable af ter
pollut ion has occurred. As a result of the close
link between the governm ent ’s major hazardous cargo
casualty response mechanism and pollution control,
the ability of the government to respond to marine
casualties where great public hazard may be present
but not the threat or incidence of pollution— -a.
can happen In an INC casualty— - is distinctly
circumscribed.

2. Section 311 of the VWP CA prohibits deliberate
discharges of oil and hazardous substances .
However , si tuations can arise where jettisou tug of
some polluting cargo may be more is the national
interest than avoiding the pollution or hazard that
would ultimately result from not taking such
action.

3. The strict liability provisions of the FWPCA
saddle the working sslvor with pollution lie—
bility for the vessel that he is attempting to
salve . The panel considers this an unreaso nable
worki ng requirement that not only inhibits the
salvage operat ion itself , but also has the
potential to undermine the f inancial basis of the
salvage industry.

Su~~ested Immrovessots to the Salvate Law (10 USC 736l~ 33 USC
l4ll—l4lS~ P.1.. 95—302 The authorizing statutes f or salvage—related

— 
government activities should be critically reviewed and amended, if
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necessary , to suthorise or permit the following practices or
activities :

1. Assertion of authority by the Coast Guard over
civilian salvage functions of the (1.8. govsrnsent,
as urged in the panel ’s Recommendation No. 1 to the
Coas t Guard ; and

2. Development and maintenance of a fle.t of “res-
cue tugs,” as urged in Recommendation No. 4 to
the Coast Guard.

Othet L*gi.lative Need. The panel found that the U.S. marine
f i r e  f ig hting capabi l i ty  is not adequate to  deal with existing
hazards and is, in fac t , declining. ~~e reason is that marine fire
f ighti n g 1. f unded e n t i r e l y  through municipal funds; there are no
federal  subsidy prog r ams or incentives for  development of such a
capability in the private sector. The pane l recommends that
legislative action be considered to bring national capability in
marine fire fig hting up to a level commensurate with the public fire
haxards that now ezist.

The pane l also concluded that the United States should give
careful consideration to ratifying the 1969 Oil Pollution Civil
Liability Conventinn. This convention, which has been ratified by
moat other leading maritime nations, establishes a system for
compensat ing those who s u f f e r  economic lose from oil pollution that
occurs in internationa l waters. It places strict liability on the
owners of a vessel that causes pol lu t i on damage. Since much
potential hazard to the environment is the result of incidents
outside the ter r i tor ia l  waters of the United States , and even though
the United States has ratified the Intervention Convention of 1969
(88 STAT 8), protectIon of U . S .  interests wil l  be incomplete unless
and u n t i l  the United  States becoses a party to the Civil Liability
Convention.

If the United States does not ratify the Civi l Liability
Convention, it should at least enact similar domestic legislation so
that final responsibility for minimizing environmental and other
damages from marine casual ti es would res t with the feder a l
government.

In its analysts of the gases, the pane l came to the conclusion
that an adaptation of the concept of triage to marine casualty
response would result in more rapid and effective decisions and
actions (see Recommendation No. 10 to the Coast Guard). This would
almost certainly entail violation of environmental and other
sta tutes , as well as of internationa l treaties as they now exist.
The panel recommends that the Coast Guard provide reco sndat ions
for legislation that would suspend pertinent statutory and treaty

La 
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liabilities in salvage situation. where the triage concept is rele-
vant. A parallel action suggested by the panel would be for the
Coas t Guard, as the U.S. representative, to initiate consideration by
the Inter—governmental Maritime Consultative Organization (IXCO) of
the concept of triage for incorporation into the body of intern.—
tional rules.

_ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _
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A.FTgRI~) RD

Th. Utility of Game Simulations as a Tool for
Pol icy and Program Development and gva lua tto n

Game simulations are used extensively by many organizations,
including the U.S . Coast Guard and the U.S. Navy , for  t raining
pu rposes but they have rarely , if ever , been used as a tool for
policy and program development and evaluation. Although the case
study approach was successful insofar as it did significantly assist
the panel ’s assessment of casualty respons e capabili ties , the pansl
members’ exp.rieuce with  th i s  approach produced mixed review..
Reservations were expressed for instance, because game simulation
required significantly more professiona l effort and participation
than more conventiona l approaches . Nevertheless , there was a
consensus among the panel that game simulation is a useful approach
to policy and program development and evaluation .

Since success of the approach hinges on the quality of tnfor-
mation in the scenario and the leve l of expertise of participants in
the game , a broad range of background disciplines and occupations is
needed. Rach simulation required the active participation of dozens
of government and industry people in critical positions. Although
this brought a wide variety of interests and expertis , to bear on the
prob lem, it is possible that other study methods could have produced
similar results.

The game simulation did , however , produce certain side benefits
whos, importance may eventually overshadow the assessment of inc ident
response capabilities which was their intended purpose. These
incidental benefits included the experience of contingency planning
in preparation fo r  the game simulations, along with exercising and
consequent testing of contingency plans in the course of the game
simulations, realistic training for participants, and familarization
of those who must respond to incidents with each other ’s responsi-
bilit ies and concerns.

There is a very close relationship between scenario development
and contingency planning. Industry representatives who participated
in scenario development seized the opportunity to refine and augment
their vessel damage control manual, and other contingency documents.
Wher. this occurred, the effort paid off in terms of strong industry
performance to the game simulatio n. This pr eparation would carry
over into any response to future casualty incidents. Furthermore,
those who participated actively in scenario development and game
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simulations have a greater appreciation for contingency planning for
incident response. Presumably, if other industries were to
participate in scenario development and game simulation , they also
would emerge from the process with stronger contingency p lans.

Another side effect of th. case stud y approach was the
exercising of existing contingency plans by a variety of participan ts
who would not ordinarily have had such an opportunity. Contingency
plans are not especially useful unless those whose actions they are
intended to define and expedite are familiar with their contents.
The opportunity for many peop le who would be involved in incident
response, including public agency personnel as veil as industry
representatives, to periodically “work through” an incident and
become familiar with carefully detailed (but often neglected) plans
can result in smoother, better—c oordinated response actions in the
event of an actual incident .

Most game simulation participants stated that they found their
participation to be an extremely valuable training exercise. Public
agency participants noted that their parent agencies occasionally
hold game simulations for training purposes, but whenever agency
personne l fill all roles in the games, the realism that they f ound in
the panel’, games is missing. Many participants urged that game
simulations wi th  wide and relevant participation be held periodically
f or t ra in ing  purposes. In this regard, it is noted that the U.S.
Coast Guard, which has for  some time used game simulations to train
Coast Guard personnel, has recently (in the Fifth District) extended
invitations to participate in its training simulations to those
federal agencies that make up the Regional Response Team for
pollution control.

Fina l ly , the game simulations made it possible for  part icipants
to become familiar with the responsibilities and concerns of other
officials who must respond to emergencies. In the event of a real
incident, this undoubtedly will produce better understanding and
coordination for a smoother response.
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NOTES

I. see, f or e’-ample, “Waste Management for tb.
Coastal Zones Concepts for the Assessment of
Ocean Outfslls,” Marine Board, National Acads~~
of Sciences , Washington, D.C., 1976.

2. 40 CPR 16—1 19 (as proposed) .

3. Hazardous materials and dangerous cargo are the
subject of numerous Coast Guard regulations.
See , for  examp le: 46 CFR 38 (ships carrying
liquefied f lammable gases); 46 CFR 98 (ships
carrying dangerous (hazardous but not f La.-
mable) cargoes); 46 CFR 146 (military explo-
sives); 46 CFR 147 (hazardous solids) ;
46 CFR 151 (unaann•d barges carrying dan-
gerous liquids); 46 CFR 153 (ships carrying
hazardous liquids); 49 CFR 100—189 (packaged
dangerous cargo including commercial explo-
sives) .

4. This discussion is based on “Carriage of LNG—
State—of—the—Ar t ,” a pape r delivered by Capt.
Warren te3ack (a pane l member) at the Merican
Petroleum Institute ’s Tanker Conference in
March 1978.

5. Department of Transportation regulations , Sec.
17 1.lS , 171.16.

6. An example of technology assessment is “Trans-
portation of Liquefied Natura l C..,” Off ice of
Technology Assessment, Washington, D.C., 1977.

7. A description and evaluation of r isk ana lyses of
marine transportation of hazardous cargoes is
contained in “Analysts of Risk in the Wa ter
Transportation of Hazardous Materials,” Commit-
tee on Hazardous Materials , Nat ional Research
Council, Washington, D.C., 1976.

8. See, for example, “Draft Revironaental Impac t
Report, Western USC Terminal Company, Berth 308,
ios Angeles Harbor ,” prepared by Harbor the
Revironmental Staff , Port of Los Angeles, 1974.

9. See, for example, “USC Contingency Plan for the
Port of Savannah,” U. S. Coast Guard ,
Savannah, Georgia , June 29 , l~ 77. -

‘
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10. “A Dynamic Regional Response Team,” CDR Charles
II. Corbett , U.S. Coast Guard, Washington, D.C.,
1978.

11. “National Oil and Hazardous Substances Pollution
Contingency Plan,” 40 CFR 1510.35(b),
February 10, 1975.

12. 40 CFR 1510.42.

13. 10 USC 7361.

14. “Chemical Hazards Response Information System
Handbooks ,’~ U.S. Coast Guard Publication CG—446,
1974.

iS. “Hiatusport——An On—Scene Coordinator Role—
Playing Exe r cise , ” F .  B. Kangeter I I I , Proceed —
m i .  of the 1977 Oil  Spi ll  Conference. Merican
Petroleum institute Publication No. 4284, 1977.

16. Two examples are Clean Gulf Associates and Clean
Atlantic Associates. Both of these organiza-
tions are oil industry cooperatives.

17. Federal Water Pollution Control Act , as amended
(86 STAT Rib) , Sec. 311(b).

18. “Cost E f f e c t i veness of Marine Fire  Protection
Programs , ” Maritime Mministrattoo, 1978.

19. 40 Cfl I S I O . 5 3  (2 ) .

20. The Inter-governmental Maritime Consultative
Organization has established at least l ive codes
which establish recommended standards for the
construction off hazardous cargo carriers.
These include the Internationa l Maritime Danger-
ous Goods Code, the rode f or Construction and
Equipment of Ships Carrying Dangerou s themicals
in Bulk (Res. No. A.212(F) as amended); Code for
Construction and Equipment of Ships Carrying
Liquefied Gases in Bulk (Has. No. A.328(9) as
amended); Code for Existing Ships Carrying
Liquefied Gases in Bulk; and Recommendations
Concerning Ships Not Covered by the Code for
Construction and Equipmen t of Sh ips Car rying
Liquefied Gases in Bulk (Re.. No. A.329(9), as
amended).
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APPEND IX A

The Panel’s Case Study Method

This section provides more detailed information on ,~cena rt o deve lop-
ment and game si~~i1at ions . Case study scenarios ace descriptive
documents that describe the occurrence of an incident , along with
plausible events that  may occur and actions that may be taken in the
response to the incident. In the sense that the scenarios project
contingencies that may occur , they are simi lar in many respects , if
not in purpose , to contingency planning documents developed by public
agencies and industries for  use in managing emergencies. The pane l
developed three case study scenarios, which are presented in Appen-
dix  B.

The scenarios were developed in an interactive process. Each was

• prepared by separate working groups consisting of several panel
members and experts knowledgable about the specific cargoes and
locations that were the subject of the scenario. These scenarios , as
developed by the working groups, were then reviewed and modified as
necessary by the panel. Finally, the scenarios were reviewed by the
“game director ,” a pane l member chosen for his expertise in game
techniques, to ensure that sufficient information was available to
conduct the game siajiations. The case study scenarios then provided
the “p lot ” for  game simu la t ion. of the incidents .

In the course of developing the three scenarios discussed in
this report , the panel obtained information regarding contingency
planning, operating procedure ., equipment availability, etc. , that
contributed to its assessment of response capabilities.

Game si ilations have been used for  many years to explore the
behavior of comp lex systems and organizations under relatively
realistic conditions . The realism derives mainly from two factors.
First , scenario , that are developed to guide the st ilat  ions closely
mirror real—life situations. They do not suffer from abstract
artificialities that other means of si~ ilatton usually impose on
problem definition. Second, game siimilations utilize and depend upon
partici pants to carry out roles——generally their own roles——from the
“real world.” This face— to—face contact obviates the need for a
further level of abstraction in the st~ alation , a level dealing with
what are general ly the most poorly understood phenomena in any given
situation: human interactions .

Games are of many var ie t ies .  They range f r om two-sided
exercises in which one side loses while  the other wins (most co only
referred to as “war games” ) to many—sided games in which different
combinations of participants pursue a variety of goals in varying
all iance..

Games also differ with respect to the amount of thiormatton the
players have and the way in wh ich they discharge their specific
role.. in an umpired game, the p layer , generally know omly what the
game controllers , or umpires , deem they would know in the real world.
The consequences of their actions are assessed by those same umpires ,

57
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who then feed back to the p layers only as mich informa t ion as they
might r e a l i s t i c a l l y  be aware of in their actual outside roles. At
the other extreme are seminar game., in which players carry out their
roles, under the supervision of the game director , with full infor-
mation about the problem , it. set t ing , and the actions taken.
Seminar game players voluntarily refrain from using any in form at ion
they would not have access to in the real world , thereb y serving as
both game participants and game controllers.

The games sponsored by the pane l were hybrid seminar/ump i red
games 1~ which the players had , if not perfect information , at least
a great deal more information than they might otherwise have had in
a real situation . They were thus able to contribute more ins igh t  as
to how problems would be realisticall y t ack led , constraining f a c t o rs
that might become apparent , and other aspects of casualty response.
At the sine time , a game control group fed necessary information to
the p layers to move the si.ilatioo forward. The control group also
monito red and evaluated the consequences of ac t ions  to ensure that
they v~re properly reflected in further developments.

The essential elements of any game are the scenario , which
defines the problem and the environment in which it is set , and the
actions of the players. The simulation is driven by independent
actions taken by ind iv idua l player. and by their responses to each
other’s actions . In a seminar game , where the p layers a re not
sequestered f rom each other , an additional——and equally important——
element is the interaction among the players as they discuss and jus-
tify their reasons for taking specified actions . This interaction
also serves to e l i c i t  any add i t i ona l  information each nay require to
determine future actions .

The activities involved in the game are divided among three
groups located in three separate areas , described below .

The Game Room

This is the seat of the ac t ion of the game . Role p laye r s are
seated , seminar style , around a table to discuss , make decisions , and
t*k~ actions. The players have access to the scenario only up to the
t ine of the in c i d e n t .  A f t e r  t h i s  point  they f u n c t i o n  indep endent ly ,
and each describes the act ions he would take in the s i t uat ion unde r
discussion. In describing an action , each player addresses the
following elements: the act ion taken , what p recipi ta ted it , th e t ime
at which it was taken, how the action will a f f e c t  the other p layers ,
the means by which it is co~~~in ica t ed  to them , and any specific
facilitie s or equipment required to execute it. The players are
l inked by te lephone to the game cont ro l  teas and the ou tside
co~mmin it y ,  but not to the panel. If the p layer. need any ou tside
information , they ca n obtain it e i ther  by r ecourpe to the ga
control team or by d i rec t  comminicat ton wi th an outside source. They
also receive information regarding events from the game control team.
Each player is assigned a controller on the game control team whose
p rima ry responsibIlity I. to provide thin in format ion f low . Another

I
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important function of the role players is to discuss the various
events that occur in the scenario , their own response options, and
the actions that they take. The perceptions of expert participants
regarding the events and actions were important information sources
for the panel.

The roles that were simulated were identified in the course of
develop ing the scenarios . In some cases , however, roles were added,
deleted, or clar if ied, based on discussion that occurred in the
course of locating experts to participate in the simulations.
Subject to certain necessary ar t i f ic ia l i t ies  which are described
elsewhere , eve ry e f fo r t  was made to obtain the serv ices of experts in
outside roles to play those same roles in the game; for instance, the
Captain of the Port of Louisville played that role in the simulation.

The game director , who is the sole link between role players and
the pane l, is also located in the game room. His principal function
is to keep the game moving in accordance with the time constraints of
the schedule and the objective , of the panel. To this end , he regu-
lates the amount of time that individua l players spend in describin g
their activities. Re also calls for discussion of specific events ,
delays the action of the game when information f l o w  f rom the control
team is backlogged, and calls out “time steps” to accelera te the game
over stretches where the course of events is not considered particu-
larly interesting or significant by the panel.

The Came Control, or Information/Assessor , Room

The information/asse.sor participant. function in a support mode
to specific role players. They serv e three purposes :

• They provide their players with information
regarding events occurring in the outs ide world
as the scenario unfolds. To this end, they
have access to the control scenario, which
extends beyond the critical event and
spe cifies certain action s that occur at
specific times thereaft er.

• They assess the consequences of any action.
taken by players and pass necessary informs-
tion to the players at the appropriate point
in the game.

• They prov ide a conduit to the real world for
the players. They may be required to obtain
information from various sources in respo nse
to player requests, as well as to meet the
tequirements of thel assessment roles.

_______ _________
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Informa t ion/assessor participants were chosen for their caper-
t ise and their familiarity with technical information sources; for
instance , EPA representatives served as the EPA information!
assessors contact. In for matton/a asessor groups members were linked
by telephone to the outside world and to their corresponding role
p layers , and through a coordinator (who was a panel member) to the
game director and the pane l room.

The Panel Room

Members of the pane l and liaison representatives were s.qu..—
ten d here to observe the game ; to discuss events and imp lications as
they unfolded ; and to instruct the game director (via telephon e) on
the course of the simulation in order to explore , in depth, spec if ic
aspects of the problem. The panel had telephone access to the game
director and the information/assessors , but not to the role players .

The action in the game room was covered by closed circuit tele-
vision for simultaneous observstion in both the game control room and
the panel room. Sources of information produced in the game simula-
tions that the panel used in its analysis includ ed a written log of
the course of the game maintained by observers (see Appendix E ) ,
telephone logs, notes, and random observations recorded by partici-
pants on forms provided for that purpose. In addition, each
participant ’s observations were aired and recorded in a critique
session held i edia tely after the conclusion of each game.
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APPENDIX B

Case Documentation

This Appendix provides the case background information, scenarios ,
and descript ions of the three seminar games conducted by the panel.
Section I covers the Louisville case situation ; a barge mishap
involving release of anhydnous a~~~nia on the Ohio River near
Lou isville. Kentucky. Section II presents the Savannah case; a
collision between a l iquif led natural gas tanker sod a container
vessel in the sea lanes of I Savannah, Georgia. Section III deals
with the San Francisco case , in which a Navy ‘ anition ship collides
with a bulk sugar .hlp in the Carquinez Strait of the Sacramento
River in northeastern San Francisco Bay. A list of abbreviations
used in the game descriptions appears on page 164.

Each section presents the following information :

I. Back&round for Cas ualt y and Response Scenario

This section contains in fo rmat ion  on geography and weather ,
watenborne traffic , and the civi l  situati on at the time of the
incident. Events that lead up to the casualty are also presented.

2. Scenar io Proposed for Game Simu lation

To prepare for the simulations, the panel devoted cons iderable
effort to developing a plausible scenario to guide th. player s.
Developing the scenarios was tantamount to preplanning, or developing
a contingency plan, for the actual transportation of hazardous
cargoes. Scenarios were developed by working group. chaired by ex-
perts in the region and/or the technology under consideration. In
add ition , the scenarios f o l l o w  regulatory requirements for traffic
control and port safety. The scenarios were used by the panel to
monitor the progress of the simulation. Divergences between the
scenario as developed by the panel and the simulations may occasion-
ally indicate matters  of significance , such as weaknesses in traffic
cont rol procedures or other problems in planning for the transports-
tton of hazardous cargoes. A more complete discussion of problem
areas appears in the body of the report.

3. Area Chart

A chart of the rive r, bay, or sea area involved in each scenario
is included.

4. Cam. Event Tree

In the course of deve loping the scenario , the pane l prepared
block diagrams showing plausible courses of events that could result
from the incidents. Since it was not physically possible to explore
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all the ramifications of each incident in the course of the simula-
tions, the pane l directed th e simulations down those avenues which
appeared most interesting from a technical and informational
standpoint. Course. of events actually explored in the simulations
are indicated on the block diagrams.

S. Record of the Seminar Game

These chants record the game as it actually occurred. In order
to p resent an often confusing array of information in a readily
unders tandable form, dia logue has been condensed and some explanatory
note. have been added. The record is the product of direct observa-
tion and written recording of the events and responses.

6. Game Participants

Two lists of partici pants are provided: those who acted out
role s in the game and those who staffed the information/assessor
r oOm.
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SECTION I

AIIHTD*OUS AIII)NIA BARGE COLLISION
LOUISVILLE, KENTUCKY

I. Background for Casualty and Response Scenario

A. G.oirpphy and Weather

1. Sac charts and descriptions below I or detail..
on locks, dam, tainter gates , currents, and
illustrat ion of incident.

2. Population of adjacen t co .snities is:

Lou isville 340,000
Je f fen sonv i lle 21 , 700
Clarksvil le  15 ,300
New Albany 37 ,500

The combined metropolitan area population is
estimated at one million.

3. Two railroad and two highway bridges provide
t ransportation across the Ohio River in the
i dtate vicinity of the incident . ~~.
comb ined highway and railroad bridge down-
stream of the locks and dam is also in the
vicini ty of the inc ident and may be affected
In the event of a large release of EU3.

4. The event take. place during mid—to—late
afternoon on the Saturday of M~~~rial Day
weekend. Weather conditions postulated ~a
the scenario are unstable, wi th tornado
warn ings in effect until midnight .

S. The wind is mainly southerly at 18—28 knots,
and skies ar e cloudy with visibility from
5—7 miles. The barometric pressure is 29.75
and falling rapidly . Air temperature is 82°p .

6. The river is at f lood stage. The navigation
pool at NcAlpine Lock and Dam is at 14 feet.
Reavy rains of the past week are likely to
cause the river to continue to rise, The

• 
current is estimated at 5.1 to 5.2 kts.
Te~~erature of water is 65g. All tatater
gates , both upper sad lower, are opened.

~~~~~~~ The depth of the water at J.P. Eanaedy Bridge,
• wher, the barge sinks, is 20 feet.

ø~ 
.—

~~~~~
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B. W aterborne Tra f f i c

I. The towboa t Red Rov~ç with a f leet  of seven
general cargo barge s is locking down in the
main lock chamber to the lower navtgat ton
pool.

2. The towboat Diamond Nugget with a fleet of
nine general cargo barges , is at mile 599
bound for Cincinnati. The Diamond Nugget s
speed of advance is app rox imately two
knots.

3. Numerous other barges and several unattended
towboats are moored in fleeting areas ,
wharves , and piers along the shore upstream
f rom the Big Four Railroad Bridge .

4. The Coast Guard Vessel T r a f f i c  Service (VTS)
is operationa l (goes Into operation when the
river reaches 13 feet). YTS co unications
are handled over Channel 13 FM (bridge—t o—
bridge co jnications). The above-mentioned
vessels are the only tow, other than the
A o n is Progress that have checked in wi th
the Louisville VTS.

S. Description of Vessels :

a. A onia Barges:

Length 310 feet
Breadth 50 fee t
I4etght 12 fee t

Two tanks per barge; 1300 tons per
tank of a onia.

Cargo is refrigerated.
Relief value set at 10 psi.

b. Towboat M~~nta Prozrejg:

Length 13S feet
Breadth 38 feet
Depth 7 feet
Propu lsion Twin Diesel
HP 5S00

- ._ S
~ ~~~Th_
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C. Civil Situation

1. Pour municipal and three county governments
are included in the Louisville metropol itan
ar ea: New Albany iii Floyd County, India na;
Clarksville and Jet fersonville in Clark
County, Indiana; and Louisville in Jefferson
County , Kentucky. Each county has its own
civil preparedness office , and each govern—
mental entity has its own police and fire
depar tment. Heal th advisors are available
through the Department of Public Health
for  Jefferson County.

2. Radio co anications capabilities for the
key participants include the following:

a. The Corps of Eagtheers lock operator
monitors Channels 13 and 14. lIe also
has Channels 12 and 16 ava i lable f or
his use.

b . The Pennsylvania Railroad Bridge
monitors Channel 13.

c. The Coast Guard has Channels 6, 12 , 13 ,
14 , 16, 2!, 22. Most t owboats have
Channe ls 6, 7, 13, 14, 16, 22.

3. Emergency Response Forces:

a. The Coast Guard Marine Safety Office (MSO)
in Lou isville is on holiday routine with
normal wstchstanders (one officer and one
enlisted man) onboard , with one off icer and
one enlisted man at hose on standby. An
aler t has been passed to standby personne l
of the tornado warning.

b. Industries in the Louisville metropolitan
area have formed two chemical spill group
cooperative. . The Louisville Area Indus-
try *atua l Assistance Coop (LAIMA ) res-
ponds to incidents i~ the upper pool and
the Rubbertowu Arcs Mutual Aid Coop res-
pond. to inciden ts in the lower pool.
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c. The Ohio River Valley Water Sanitation
Co ission (ORSANCO) is an organisa t ton
established by an eight—state compact to
combat water pollution in and along the
Ohio River.

D. Events Prior to the Casualty

1. At 1400 Saturday , 27 May (Memorial Day week-
end),  the towboat A oaip Progress with four
barges of Anhydrous Ammonia (NH 3

) is down—
bound in Ohio River 500 fee t above Big Four
Railroad Bridge off Towuhead Island (KY). Mr.
Jones , on the bridge , shif ts  rudder 200 to
starboard to adjust heading s l i gh t l y  to stay
right of the channel when passing under Big
Four Railroad Bridge.

2. At 1401, barges and tug begin to swing to
starboard and Mr. Jones shifts his wheel to
slow the swing. Th. rudder fa i l s  to respond
and Mr. Jones i edlate ly  alerts the crew of
the situation, requesting someone to head for
steering roo. to repair the casualty. Mr.
Jones attempts to correct heading by using
engine..

3. At 1403, operator of the tug, Mr. Smith ,
arrives on bridge to relieve Jones as
helmsman.

4. At 1410. the port forward barge strikes the
bridge abu tment of Clark Memorial Highway
Bridge.

II. Post—Collision Scenario Proposed for Gema Simulation

A. Events After  Collision

1. At 1410, immedia tely after impac t, the tug and
barges swing around abutment with the tug s stern
heading toward dovnriver. The forward two barges
are separated from tow, while th. tug and remain-
ing two barge. drift downstream with Mr. Smith
attempting to control the heading. Of the two
barges adrift, th. starboard barge breaks free
of port barge and floats downriver. Smith advises

— MSO Louisville of acc ident: “This is tug A onia

-, - - f— - - ~~~~~~~ - - — - 
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Proiress. Struck Clark Memorial Highway Bridge
and lost leading two barges . Attempting to
maneuver into Louisville Canal entrance. Lost
rudder. One barge sank immediately and the other
is floating dovuriver. Roth barges contain
ammonia.”

2. At 1430, using engines, Smith is able to maneuver
tug and remaining two barges into slack water at
canal entrance.

3. At 1435, Smith ties up remaining barges within
canal and heads back to retrieve the dr i f t ing
barge and notify P150 LouisvIlle of his intent ions.

4. At 1455, Smith locates the other barge aground
on Shipptngport Island, Ky . midway between
Pennsylvania RH Bridge and welts of electric
plant. Advises P150 Louisville of information.
Smith unable to retrieve barge due to danger of
striking debris in vicinity of grounded barge.

5. At 1520, several funne l c louds were sighted
southwest of the Louisville city limits. The
clouds were moving in a northeasterly direction.
At 1530, a tornado passed through Louisville and
caused ext ensive damage in the Ge rmantown area.
St rong winds caused widespread p~~~r outages and
telephone servic, interruptions .

6. The ba r ges are owned by Ajax Towing Company,
inc., Caruthersville, MD. The ca r go was
loaded at the ~~~~nia , Inc. , plant at Charles-
ton , WV.

Other Traff ic

1. Towboat Bad Rover has successf u l ly locked down
to the lower pool and is enroute to Cairo,
Illinois.

2. Towboat pta~~nd Nus~~t continues at same speed
of advance bound for Cincinnati.

F C. ~~~rgsucy Resources

1. Police and fire co~~~inications network, of Louis-
ville and Clark County are flooded with calls
for assistance.

I

I

I -
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2. Telephone service in portions of Louisville and
Jet ferso nville have been interrupted .

3. U .S. Coast Guard forces are available for  recall.

4. Corps of Engineers personnel are present , opera-
t ing the locks and manning the adjacent sub-
stat ion.

5. The Department of Public Health for Jefferson
County is extremely busy mitigat ing damages
caused by the tornado and coordinating medical
treatment of those injured.

6. No oil or hazardous—substance incidents in other
locations of the region would delay a maeting
of the Regional Response Team.

7. The governor of Kentucky has activated the
National Guard to assist municipal agenc i es in
mitigating damages from the tornado. The Ind i-
ana governor has not activated his forces.

D. Came Simulation Comments for “Game Director”

1. The “simulation tree,” page 7]. represents events
that say be included in the simulations . We a-
ther and rivet conditions may be superimposed
on these options ; the following points may be
considered in directing the game activity:

a. With  the weather conditions postulated ,
very little downwind hazard exists. If
an inversion existed , a significant down-
wind threat migh t exist.

b. The NH3 barge that struck the bridge
abutment could drift downriv.r before
slaking. This action say complicat, lo-
cating the vessel.

c. Throughout the flow diagram , it is noted
that one of the alternaLive routes the
floating barge car. take is toward the
ta inter gates. The barge can as easily
drift into ~he hydro electric power plan t
located adjace nt to the downstream tai nter
gates .

H 1
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d. Under ordinary ctrc~~staace., the owner of
the barge. would take necessary action to
salvage th• barges and cargo. What if the
owner refuse. to ass mm salvage responsi-
bility ? The llavy s Supervisor of Salvage
may play a key role under such ctrcL’iltan—
ces.

e. A. previously mentioned, adjusting the
weather conditions and rive r stages can
significantly alter the scenario.

f .  Federal , state , and local resources may not
be readily available to respond to a
particular branch of th. scenario.

g. Consider what events take place if evacu—
ation of an area becomes necessary.

- -
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lease of ~~~~ vapor . ,ri- rr~’t  a t P r . a t  pub l i c
P - rust i.’r -~v-- t e  ‘ - a :a t . l  s a t . 1 s  Thi5 ’tss 1111

~as  bes t r.t ..r,: f~~-~u - s a t i s P i . ,  so~~ .‘f th.
- H I ~f~’lI , -¼~ - - r I g  s . d L a  S f4  poli~~iciar. ’
(PA . 1” S s . . .  of  .- .t’-.: ~~~~ 2 - 1
ot lot “b3 $rn. o ’ . t
‘~.n v’s :a at . ‘ st at l’ -u.

s~~’, s t s r c . .  t a  . - r i  v s

I C 1 ‘a. -c~~~ t a c t s : —
~ -r- .t — 1  - r-~~ar  i~ -i-

~ c , ~ have
s— d ~~~~~ P e r  ~ .fc ’ re.s — t i s  r . t ’ ~s , 1 e t  ‘ c be

-it sef t 10 P e T ” . C ’ I  . 4
CC .Iui l t a .

.... ~~~~~~ r . ~ c~ e .t  ss.a~~
e a:, Pits t .  r v . v

Three pol t .a  • . - .~ 
?~.. an.

svatla • . ‘ -- r ’ t.  a..

(PA I, en r - .:,

CC r . t - . . . ts  t ’.at t O i t t s t
- boat s a-  e~ r ’ .ir ‘-

ar ia a.. . . t  . - -

r i s - et ii - - . , P  t o
• rat  P it

C’~I Is - ci ,c . rna ~t ~it h
.t lnØ ‘. f :  a rtri (

‘sr ~ s A n . ’ a v  t a r t ,
•~ ‘ s l i t  ,~~~t : i~~.-t

i~~~3O A t o t r i a - ’ - t --v ’ e. I - v - - 15 & vsa t ’.v- .ers’t . VS vrIrI
G.or~ .cown a.-- r v - - -f I s ,pr.ad Lv r ’. v~~,2 a

~~~~~~~~~~~ “ti. c liv
bloc k isa. beet ~ew. L l.d - CC and ~T — — uv1 1 a t tin s
Pov. ~ I s  ‘ it  lit 1” s Fe e t a  C s’. t .fS svjt Pi o sser—
)utldin~ •encv power.

‘TI 
-- 1•~~~~~~~~~~~~~~~~~~~~
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:~~ _ __~~~~_~~~~
I’.l,F,. ~~~~~~~ ~~~~~~~~ ‘. . :

.C1 r.lo~a tie
offIc e at the ~~~~~ u v~-
sit:. ‘las t.: .pP.0 .
service .

- 
-5C co~~~ nics t t g by ra4 i - ~

P~ —~isib ic s a f e r ’  to t : . .
are :-~~ sa.tr1 g f ’ - i t t a r . —

- ~~~~~~ In response v ’ 1~~. -

tornado, G,4.r. Yr~ oiltarv
- evacuation of vst .r ’r’ --n (

eti,~.etsa : ‘ — r. t - ’ c .ar
s ‘3T 2’ f’ f r 1-t- v

- -.- a v ’ t r  c . l s
‘Sa l t c-it a ...*2

- - t  ~ t a -  r Ing t ’ s ~~~~ - i t l . -  t e ~ by r’ l. ~~~er .
, Pst . r’nlris ‘ t .  : ar .  ~~~~~~~~ .i. ~ -~- r  isv -

- a~~~. r~~~’ -s ’ a . .  irs ~~~~~~~~~~~ it~~~;r.~~~.

~

t

a 

‘ •“  

~: .~~~ .
is c at : — t  .‘itt- - - - a n t . .
P - ~r ~ - ‘ s . t ’  . sn(t

— - .‘- 5 • 
~~~~~~ ~~~~~~ a 1 1 5 I Irri l .C t — • - . r

i t t .  (LA~~~~~l2 . . , ‘~..‘ ~ar t. s~ ‘r .  li
ItCT ’ t O l i 51”? - . t t ~~

•r s ,i

‘v-t e n 5 .~~C5 • t ’l ’I . . s ta -
S t i V C  a r t I ”s *  1 ’  w e r ~ W v -”

1-s .  -
~~~ and oth.ri.

g : :pc- -.,r’- ’r  e i s a  5”~ a 1 . - ‘l
sad. sar av -r-

‘
~~~T iwa v - I  v 5 t  * *~~~

- - •
I 

~~~~~~~~ 
‘ ar- s ‘.1 - i- s P.-  -

. i t l i i tg v-P.1”.,I -t  - t r t  1 - -
I Int.rvqn. -

S I l v,-

is 1* ~’. it .~~“..-t barge t l ’~ - a t  ion T ’ S t  ‘ it  ~il.~~) ‘s . - - . .  • t — a ~
~nea Is f ree and floats 

~~~~
—‘ 

~~dta  — sa~or .tte~ ttc-t a.
river . :t - - - 

~~ $f Ou f 4  - bias diverted free th, bir Le
2~ >30 ’ ~oun free th. u s-sd - - I.ncide.t to the l” fli e~ e .
‘ th. Island r : A . : — i - ,. -

- a~~thou5It t?’ e
fl.ttonai Cesr-d has best
c-ailed r-t~i 1--.v v 1 1  tnt
be en t’le sc.re and ac h y,
for ~~ hours.

-

i

H 
- 

•

- - -- - - - 

.
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-
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Tt.IU SCI*AJIO i~~P%T ACTIOS TAUI I O!SCI~SS1OM
- - _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ________

1*00

(cos t ’d) - I

- LDPS - 3otnt
- dteasi.r pLaa 1. 10

eff s t - All c i t y
- palace , f i r .. etc.

forces ate sobilta.d
Media coop t$t iOS
has -s en req uested .

- -~ i CC - tornado has
s:owed thu r action.-

ividiana $ ‘v.r nur is.jorued 5-s a ss  ‘ r .  tar t . Is f loat—
ci t he tiu.at of a I.... iit$. tt mist be int act -

the fr..-f~~ atIn taak - l.DPS is totall, occupied
appto.cbes t i-s. rsl l road by the tornado. Its on-i!

‘riige It could lodis I Interes t lvi the r Iv e r
lis le w it h I n  sin - .. v- ld.oh is t f  the vivid

cr it could pass ths,ou;h shoiu.-t iP r t f  and P~~’u an
and -:--vitinv e on th. j as . .~~~ - i - i .  ~ :- ~~~ do~~ i ot he

- 
~~ net and t.aa an . itcu at ‘ 

~~~~~ teas is aaesestn;
the s et- a h is. s i t  at ion arc di,-

t C S i i t S  It  W i t !’ — and
Med ia iz l ’  w a r - l i  - .r- - u ~~ 1 C’.. ayy .r ~ ,

s -+’ ,, is iv - !- ,at~~. 5a t . r v ~e a c t

- ‘1 ~m. it. power to tabs
ai actions s. ri.asr ~ n c

safeguard I!’. -ct i end

~~ ~~~~~~~~~~~ CC -s i
a- . • - - r~~~ vs safet y or
ec~~~~~~.r-’. hazard :f
‘v-net ~si~~l tc ac t

CC deter -~ ve~~f c - ~ dtacua-
- stat s d i i ’ th.  —~t-- .t . that

If the 1ac ’~ Pc:.. on r ~
- .5

- the~s you. he a 1.300 t m

T.~~~.. •f ~h .  A ~~.

- 
all .  radlu e 5%’.-  tat LOS

- would be ‘~~ce..ar’

CCC el i tes ,  taint., act .. — ‘1 ‘las suppl, ‘! ~c - t  t P t - i c c  s lock and as
t ab.. . ‘ “ .~~) aiMit ee - Alt-Pike. i t t  c t - t t e  a vid r a i s e s  ~~~~~~

f th. pool.

H L  

$

_ _ _ _ _ _ _  —-— - 5- 5- -- — --
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ICLNAP O Vs’CtT ACT LQW T~$D ~ 1C ~~~~~Q1I

1*30 
- 

- ladlaisa otf tc i is sti ll
not on sc ene .

CPA atrwsonhtertM isa.
viue 16~~~ . UT off ic ia ls

I e 1 ’IO. AIr—.onicot-tng

I station w il l be set up

~,11. f ree  the tvic i4east.

COT? r.c~~~~ tsI. ;-re ~ a~ - ~I ts and stats ge&-er?~~~nt
ii onary on. -al la sv acua - c oasand p s i  is I -~~ :v

- t i --i ’- to a-PS. .c~~. ,p.rattoqsal fit, b-rbb
r r - r r. ath ’ and berg.
i,nc i ,i st -t s

Louis’.il . will i~ct  have
a pub.i .d a t -  ~ rc b .vv
unless th. wind shifts.

:5.3 - CeitS pa55e5 .4%dS? th e COt na tu res n’~ owner - Cot c o$sc.r-.e- I ab. - - t the
r.t: roaa b r ’.dg. ~ ia at t ha t  t I  Pie tans shou d d anger ,f napt,rs t t  t his
tha  taint .n Is le ~t lC :3 lodg e at thu ain t s r gars .~ ta r ,  should 04$. In a

C*,I nay tab.. direct actioc- . gal.. !tisc. t~~. tsr...
t o  rasove the obstr— ict ton . is f loat ing . . ; s tde  down .
5~~~— .m r e r r l’ .es , P~e ia. tl’ii Cli t .  sc ry t s : t ’ sa t  It

- lo cat ud -living •qulpaet t . s.l~ -- aissg. I t.  l it- er-
he w4nt5 t -  .‘-v U r~~ ,t r.c: r. ‘r ‘s a r - .
• art s — s it ~. !‘. a - -. I I t5 1— nil Ilit even - • t ;t  .1. .:

Out ~eSa$..

CCII tow e rs  g.t.e t o  . n -
~~ P4 —v - ‘ a r- a i t - s  Pt - n  ~

l e t  i s.  lock , sq nl s ‘- - i t s  I- wb ,’a ~. s a P s l v
Out to ht ~ s f14 usc- - re • ‘ se a t t e . T ’%e.I t o  the I A’ . ’
t ank . onc, the t a n s  nears ~an a i tet  4-. a.:
the ga t . , a •
p5 t5 ~it.i -* i ~~~~~ - s

- evacua ted . -

dind 5- lowing Pr,,. the t?A-U~ a n t - i - s . .  EPA P r i c c r t -  t v S  1105 .
sou t hwest , bec~~~~ s ‘. - “ SC - P  :‘. - ‘ C t-  was ~~~

I.CPS orders ne st I.
ewacuatiofl s iti ,.”-’ i i avid 

-

5-vies readied . Peit - . .
- start &nitr to dcor

t~~t if Icat ton-

- ~an5- grounds ‘it 1.aeea l 1_lIPS ileka tscisnical i’i- -
sia atvs 1 - t O t i f e  occurs foram i Ion nit hoe pOo~ ie I

- can pro tec t  th..a.Avee
for  use in ..dia bro.dcast~

MedIa w a t  to  l ’ ’ l - : tegT ap ’ 
L CC oust v - i a  vii” T&A t -

the ac iovi .  it _Il’ - - . ‘ a - re s t r i c t  alt itsI~~t c .
—n. iis;i p ier ~~~~~
for pool coverage. - 

-

‘ —  a 
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1,10 $.l~.t tell. ~~~.r to pro
(cos t ’d) teci bla crew I the

public~ salvage op.raliesi
ca.aot help at this tin

III~ cloud his 4lesipated . COT? • ~oocstn shifts to Litheugh the lack .1 a
the ink that is st il l a. for sl dtsaet.r glon
thu suak.e bsrp~ will it slowed local d state
break ft.. il k, the f irst gpve rnea.I cusp..’..

lb. early nyu tow.rd
volustary evacuation

IPA—0$C holds a press proved to be a good
briefi ng, aed provides a. *scisloe.
agidats to the policicione.
The sir pollution sontlor—
Lag ten reports severe
lrrLLmtloe levels. The
‘ coffee can ’ brea thing 

Itecbelqus is discussed .

CC contInua. to sonhior 
-

sunk.’ barge . Th. COT?
urge s the UI t -o devel o p 

~i
p lay of ac t  It i t  for  t his
-isat div .

~~~.r saks aa vn r I -

figure .-.t t a w.v it - f ! —
1 ‘ad the carg o .

Salvor says top priority The ruptured tank is now
is to sec ur, th. berg.. A , the tense . , CO! .. sod
..v. L mrebltec e nit I [gurd C C . proble.. DL Le no
buoyancy of th, b.rg . ‘ longer Involved b.caus.
before unloeding can begin ., this thir.at of sassive
Lien, th, barge oust be pollution hai beevi
capped and e s f s t l s s  set I sltsinat.d.
fo r t ’s. dtvsv’ . &,i of
lh ~ s vI.I tate —~~~ avs. Whi l e the ‘ .rgc poses a

public threat , the barge
U’? convenes to discuss La aol, an o bstfuetlon
the sunken barge and to to n.avi$st ion .
sep a strategy for this
follo”.ira.g day . Lack of tschnt cal inf or—

nation on thus 5-argu s
I p3’? defines ~ optto., integrity ev a llab iUty
a) C.i.a-se the barg. of equipsent cosplicates

cargo istø lbs water decis io n proc...,
i~~ a controlled ~~ aIt4

would require

~~~rgsecy beat ins of
th, cargo. Tb. cargo
cou ld be buaffured as -

it esiar.d the water
to nullify wetsr çaal-
It, i. ct.. This

(cos t ‘4)

I 
_ _ _

a-

-,-‘ —-.- - - ,, -

~

- ‘,, - - -- -

~

- ‘-,.-

~

----- -



_ _  - 
---- - w~~~~~ - - -~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -~~

~1

eo

SCUAPlO CV~~1 ACTION tAi12~ 
DISCUSSION

11 
alternative would be CPA nets. that in its

•4 ) 
a high risk operation experience evacuations

(~ ont r.quirt *$ evacuation of aor. thu 3 days Sr.
for 3-5 days . hard to enforce and

trigger civil arest .

b) Locate a tr ansfer
barge .nd of flood the Local political 1.sd.rs
cargo . This wou ld prefer “c” b csuaa busiseas
require sore t ins ma usual can be resussd at
than “ a” • but would be an early tins. Iowsver ,
ass risk’, the PWCA prohibits lb.

own.r Ira. voluntarily
C) Uee sLoped charges co doing th is ($5 alilion tine

put a snail hole In This prohibition can poasi-
th. tank. Total re- bly be resolved by either

lass. of the cargo CC or CPA at the U? level.
would occur over about
it  hours, and cou ld
l..d to this fornstion What are acceptabl e leveli
of another vapor c loud of public risk and econosic
Th, ci ty could retur n disru ptio n ? Do you secure
to oorssl in about k be barge and ta ke days or
hours. a v.0k to salvage requiring

to tal evacuatIon of doevi-

4) Causu a rap id d,~~~ of t own Loai .viilu. or do you
the cargo by bosLing blow up t 4 s  tank 4h11. th .

‘r otherwis, rupturing area iS aleesd y evacaaa t sd ’

the tank-

~tv,r icy, he cay cut the
sec ond tank fres fros this
sunken barge and tow It
upeirsan away fr o s  Lou is-
ville , This work would
be dependent on the in-
tegr itv of thu. barge and
t he ava i labilit Y ;nf tools,
esp.cially a f loating
crane- Also . whet buoy-
azuc~ or Li f t  is requIred
to rut lost the erg. ’
Cut ting thu s.co~d tank
I.c.c would reduce thu
hi argu ’s b,ovency.

t.DP1 c o s t s  tha t pub 1 Ic
airing of technical ~is-
agru~~~nt on choosing a
tours. at action under-
nine. public confIdence.

. _ . 1

~~l- -5- -5 _ _ _
~
_

~~~~_1_1__~ _ _ _  ____
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17A3 UI. notsa that coslrollnd
(c.si’d) te l..... ar. difficult to

~~~4tP. taka t ins, and re-
quire losgur evacuations.

C g D  .Ot I R A $ C M

1710 ~ .e barge has sunk in .14- UT is convened , CPA is
rivet and is t ast ing at a OSC .
$ tilt , tending down—
utr.sn. ~~~er ’s teas Is na.tIng.

~~e of the two tanks on thi UT ha. a defs~ss civil UT slso h*. its own press
- - - eunkua barge has floated preparedness teas assist- oftic.r . Thu prees wants

ft.. and Is lodged against tag in evac tiat ion plans, to visit the site.
the tsinter gate, upside
does, partially sub.arg.d Tb. CC strika t ea, is COT? is in rsdio contact
but not ruptured (CA-2-l-2- on It. way to provide with the UT sad CON.
2-2). co~~ anications support , which is based at the lock.

Odvics, and ass.ieta.ce to
the COT? for oil and
hasardous soturial es—
nov51 on the river . -

COt is nouitor ing the
dillon of th. tank, report1
log regularly to Ut, and I
contacting local se.lvors .
al t..  to d.tsr~1nu
ispabililts..

Governor ho. called !~~ , tornado situation is
a voluntary seacuat ion c osi*ug under con t rol.
ii Zn forc, to Indiana .

OK o.k. ‘a an escorted
pram. visit to thu. sit e ,

~~ner ’s lean uses t ow- Sisca the OSC is the govern-
boat to c onduc t on—sit, seat dsctstoo coordinator ,
sseuse nant . ~~ns r  15 pl,~~~ for action will be
consulting w ith UT to forn~tat,d thrOugh huts.
obtain advic, on a course
of action.

Salver ruc.~~~nde optto~5 The availability of
Is the owner • who relays equipsust deturuisse
thus to the OSC the course of action .
a) nd a diver d~~~ to

assess th. situation.
feasibili ty of off—
1.eding, etc . Secure
the ‘ask 5-v line or
net to the t~~~oet ,
the. offbood suffici..

(co,t ’d) 

________ - —

a ~~~~~~~~~~~~~~ 
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__________ ICCiallO EVt~t AfTION !ALU -

1710 cargo to refboe t the
(mel d ) task so that it can b

towud away . Alterna-
tively, the pool level
could be raised to
refloat the taab~

b) ?iOd cranes to lift
the tank. ch.n siphon
the cargo and tow the
~~~ty tank. Thu
would require less
t ine than ‘ a ’. .,‘r

c )  Op.zu thu. gates and let
the tank rt4s through -
t h e tainter gate I
(v.t-y r ts kv ’ .

Surveyor note, that s inc e
t he tank has survived so

- far. it Is probab v prs t t y ~tough and eight survi ve a
‘-~v upst reaa , -

1800 Wind ,. ~W ; v.sth. r In he Inc. ~‘f f.vo~ at,.s
app.ar. ~~- ~s atabl it r ing. weather and pu b . t z  ‘re.-

osre . EPA would rscous.n~
shoving .town evacuation -

rsquire.ututs.

COT? reviewing t~ e diver ’s
r•c~~~endations, c I,
conce rned about dieplacing
hill3 with water during o f f —
load ing . ‘s La av$tttng

~nforns t. ion .‘ru ha~ sr 1s -

a.,ocisted v’.”’ t~~~, po int
f ros ‘gs~ .’ic

~~T d isc ussing cargo
tta ~sfur and . a . -a$ .  wi th I EPA , - ‘

~ . m d  stste of ticia~s.
the owner . say be presen t

~~ner riluctant tow an It the t ank ~sn be rolled,
inverted tank. N. would then the Nil 3 can be flared
prefe r roll thi, tank at the vent with natural
over at the dan then tow gas . This would speed its
it ever Ire. th e st r uc t ur u 4 vapo rt iat ioo .

Tank.. could be deaignud
to float uprigbt~ they
could .1.. be designed ac
as not to f loa t .ff the
barge.

_ _ _ _  ~~~.- - - - - — -_ _ _ _ _ _ _ _  -l
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Tul! $C~~A1IO 5V~YT ACTION TA~~~ DIScTJ$SIoSI

1800 DI. sets worried about au
(con t ’d) pollution than water

pollution. Acc.ptable
Sir pollution would be 10(
PP~ aft er S hours at a
distanc e of ‘~ .11 .. This
bevel would cause moe. .y.
end throa t irritation .

~overnot teco saud s a
voluntary evacu*t ton .

EPA sugge sts • sands tory
evac uation to ~t .11. and
voluntary evacua tion to
one m ile.

Salvo r and owner agree to
roll the teak end tow it
o f f ;  a crane and other
equlp.snt v t I  ‘c nssded .

GOt ea rs crane on the den I
- is too ~~~12. A f los t ing -

P cran e u j~~ “e necessary .
The ga t e vt~ l Se bowsrsd

inc rease H’-er safstv

.avyer save no reel legal
proble. v et , although c lue

~~~~r has a $250,000 catg~b a .  to worry about .

1530 UT press  conference with EPA er pi amn a ro bs of OSC
,.-OvCtftOt in .(t e ’ ~~a r . s  I and PiT- overnor and

others resain in :hargs
~ ~~~~~~~~~~~ and public

- s m f e t s

C(’ T? r55aI’~s in -‘ha ~g. ‘I
river ~p .rations.

C1 ~eaa i~~, ~a charge -z’~
lock operation s end
obstt-ucttona of nav igatio n .

EPA L s in charge of ai r
quality so~ttortng .

The UT is a c ootdination
sechenips. It ra tlonallsua
al~ inputs for decision

- sabers, but it Is not in
cha rge; the UT also acts

- as the sole inforsetion
epob..s~~n for ~.ders ~
mie n- Iss.
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__________ ICLXA*I0 IV ENT ACTION TA%.Z24 DISCUSSION

1830 CC sir ik. tea. u.s COt think . this would take
(co.t ’d) located a f loating crane two days in real lit.. The

Tank trucks ste sva ibabb . t ank must be secisrnd so that
for ottloadiag . it doe sn’t floa t oft during

off loading .
S~1vor will set up du r i n g
the night end undert ake to ’
roll the tsnk two hours
af ter daylight .

cot sccsp t s salve r ’ s pian
and will sta nd by t .~ I

assist - h owever , th, -

- - own er w i1~ be b i l led f-
a ll  assistants rendered.

3 r

T’.e sc.nsrio i s as CC non ito ring barge
4 s s ~~r t 5 e -~ s~- .. The p r ’ —  ~c c a t i.,n and ~~v.sent, A
~~ss iS. ’ . ;~ ‘ salveg. ~ ssebl boa t is 1!t.r~.~ Ing
the sunken ‘a r5 s 30. t l t , a crow ;s equtnp.d v i t O -
I c a rgc’ ~~*- ~~ i tt i l  ‘n - air pack s .

— - . x ~ .nsstt~~ed -

1300 C’. barge is  sliding on tlu C~ t sn route , maintaining Closing t ss gate, would
botton, ~~~~~~~~ to t urs it— rsdto contac t w t t s  e CC cause the lev. i of the
t sOt ly ‘~.~~au ’. the rai~ r~a4 boat. h tS. ~~~~~ •S.’ul.i pool to rise about ‘ and

- ~~~~~~~~ t .  ~ste of nov.— Sove towa rds thu s t s t n ts r  $ •iacks~$ the Current . ftj~~
sent is approx~.et s1v :C’(S~’ gates , it v~ u~,d rs ’~-ut~ e I in turn , would sake ; t  -~a rc .T
everY I’ 5J ’ucee A - ’ . 1 5 - C D  .Inutsa ‘ie Se to tceck . • InIeri ~~‘vtng

gates . barge .

un iee ’ oc ean t- ~ws , a ~1nswith sark r buc’ u Is r .; u . . u- , S
- trailed for -use tn t ha e’-•~

of row li ne failure. Such
led is: Wh, ca n von at— a •v.~ om sight Se c’ rkab .

- tech e ine to he barge on tn1~nd waterway ,,
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C SCENASIC LVEXT I ACTION T.UZN DISCUSSION -
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W ilder Lucas Lucas & Murphy . Inc. Marine Attorney

Joseph P. P.wlikowsk i ft . I. Dupont de Cargo Owner
N..ours a Co~ tany

Steven ft. Saith Un iversity of Ksntucky State
Louisville Ex~cut tve

Frank T. Stegbau.r Southern Towtr~ Tow b a t  Operatorl
Co~~any Owner

Robert K. Thurman Consultant Sa lvor

W tllta . ~~itlock U. S. Ar*y Corps District ~igineer
of ~~gtn..rs
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• SECTION II

LIQUIPIED NATURAL GAS CLING) TAJIKU AND OOWTAINU SHIP COLLISION
SAVANNAH , GEORGIA

I. background for Casualty and Ia.ponss Scenario

A. Gioarash~ and Weather

1. Savannah is the second largest city (populationt
110,000)’ and th , chief port of the State of Georgia.

• The city has considerable coastvise and foreign trade.
It is connected with coastal cities to the north and
south by the Intracoastal Waterway, which intersects
with the Savannah Rive r approxia.t.ly 6 .il.s upri ver
f ran the jetties .

2. Waterborue co erce is widely varied in nature and
includes i~~orts of p.trol.an products , sugar , lu b.r ,
ce.snt , gypsu., fertilizer naterials , newsprint , tea,
coffee , burlap , nolten sulfur , che.icals, iron and

• steel products , and agricultural nachinery. ~~ports
include petroleus products , kaolin clay, lusb.r,
te~t 1lss naval stores , kraft paper , scrap iron , and
agricultural .achinery . Approzinately 1400 inbound
and outbound voyages were nade by dry cargo and
passenge r ships in 1975. Correspond ing tanker

• traffic Involved 300 voyages.

3. The Savannah River separate. Georgia and South
Carolina and is navigable for deep—d raft  vessels to
the upper end of Savannah Harbor , so 19 miles above
the seaward ends of the entrance jetties. Deep—draft
vessels approach the Savannah Light fro. the east—
southeast. The Corp. of togineers provides for a 40—
foot channel CMLV) across the bar through ?yb.e Roads;
the nce 38 feet for the balance of the channel past the
jetties to the tertinal. ~ tanne l wid th varies fran
600 feet at the sea buoy to 500 f.et at the ter minal.

4. The gener al location of the scenario is offshore f roe
Tyb.. Roads , outsid. the sea buoy (Tybee Lighted
~ iist1. buoy T . 31°5S.3 I , 80°44.O’V) , and in the

• vicinity of the Savannah Light (Op Fl (2) HOIJI ,
3~~05g•9~~, 8O°41.O’V), which ii located

1 . appro ximatel y thr ee miles to the east—southeast

‘Statistical Abstract of the U.S. 1977, population figures for 1975.

_ _ _ _  

-



-- - •r ~-~~~~~~~~~~~~~ - -

90

of the sea buoy. The Savannah Light is approxiastely
nine nautica l miles east of the Little Tybe• IsLand
shoreline, 5.5 nautical miles f rom the nearest shore
at Ssvan .sh leach, and 20 nautical miles east of
Savannah • The accoepany ing chart (page 101)
illustrates local navigational and g ographical
features .

5. The weather forecast for Saturda y. 19 August ind i-
cated that fair weather was expected to continue.
Visibility was good. A ten-mile—p.r-hour wind was

• blowing from the east , considered to be an abnorma l
wind direction . (Th e most probab le vied direction is
offshore, i.e., blowing from the vsst.)

• 6. Norma l sim r populations were at Savannah leach ,
Hilton Head Island, and other local areas.

I. Vessel Scbsdulina

1. Scheduling of vessel arrivals at the Elba Island
Termina l is predicated on passage up the channel on a
rising t id. and on berthing dur ing the slack water
associated with high tide at the terminal.

2. High water at the Savannah River Int ra oc. on this date
occurred at 0827 hours. Slack water at the termina l
was est imated to occur at approximately 0900 hours.
Since the passage to the USC terminal requires approx-
imately 90 minutes , the arriva l at the sea buoy was
scheduled for 0700 which also allowed ti~~ to taks on
the pilot .

C. Pt.arrtvsl Activities and $otif icgtto~$
5

1. Since this scenario involves an ongoing operation, the
pre—arrival conference required by the U.S. Coast
Guard Liquef ied Natural Gas Contingency Plan for the
Port of Savannah was previously satisfied. In brief ,
this conference included a review of all Captain of
the Port (COTP) requ ir~~~nte with representat ives of
th e Coast Guard , shipping coepanise, facility owners ,
and local police and f ire agencies. Periodic reviews
of these regia lit ions and operations are conducted.

2. Prior to vsss.l arrival, the following requirasente
were satisfied by the vessel:

U.S. Coast Guard tIC Contingency Plan for the Port of Savannah;
29 June 1977; Phase 1.

— — — - - • —
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a. lbs Savannah COT? was notlfisd 72 hours in
advance of vessel arrival. Au additiona l
notification was made at 4$ hours. These
reports were accoeplteh.d on 16 and 17 August
no later than 0700.

t b. Confirmation of arrival was made 24 and 12 hours
prior to arrival of the vessel at the Savannah

• Channel Rot raza ce by the USC ship owner’s
operations mana ger. This report was made on
Friday , 18 August at 0700 and at 1900 hours.

c. Prior to arr iva l at the Sea buoy, the massage
concerning operationa l status and readiness was
sent .

— 3 3. based on the initial notificat ion of the tanker ’s
arrival , the Vessel Movement Of f icer maintained a
daily update for the COTP on th. vessel’s estimated
time of arrival . This officer also notified the
Savannah Rive r pilot. of any special requirements or
restrictions which night have affected th. transit.

4. Also based on the initial notification of arri—

3 val, the Chief , Port Safety Section:

a. Arranged for the Mar ine Safety Inspection
Team;

b. Issued a “Not ice to Mariners” 24 hours pr ior to
j arrival;

c. Made provision for vessel traffic control to be
~~~~~ provided around the vessel during the river

transit;

d. Arr anged for the escort vessel detail as
directed by the COT?; and

e. Monitored all significant weather changes or
— incidents potentiall y affecting safe passage of

the tIC tanker.

5. Guboard the tIC tanker 1$ August , preparation for
passage up the river and cargo discharge at the
terminal was coepleted and included:

a. leergency diesel generator start—up and test;

• 
• 

b. Steering gear and circuits ch cked for proper
operation ;

— 
-;;;~
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c. Interna l co~~~uicattons and radios test;

d. low thruster operation and checkout; -
•

e. Astern and ahead propulsion and control
system tests;

f. General alarue, fire slams, and whistles
operation ;

g. Fir. p*~~ test.; and

h. Cargo control and monitoring syst checkout ,
gas detect ion, and teeperature sensing.

D. Events Prior to the Casualty

1. USC tanker actions:

0600 All onbo.rd inspections and pre -srriva l
arrangements have been coepleted. The two-san
anchor watch and lookout forward have been set.
The bridge is manned by the master, the chief
mat e, a mate, and a quartermaster. The engine
room is manned by the chief , the first assis-
tant, a third assistant, and a ($IID. The
stewards are preparing for 0100 breakfast. The
balanc. of the crew is eithe r asleep or jus t
arising.

0615 The ship i. ten miles from the sea buoy and
traveling at 15 knots, and is in maneuvering
mode.

0620 The master i. informed that an outbound
container ship s scheduled to clear the sea
buoy at 0630 after dropping the Savannah River
pilot . 10 avoid the container ship at the sea
buoy, the master reduces tIC tanker speed to
delay her scheduled arrival of 0700 at the sea
buoy.

0635 The Master conf irms that the container ship is
delayed enroute by 15 minutes sad as a result
will not clear the sea buoy until approximately
0645. The pilot station suggeets by radio that
the master hold the USC tank r just outside the
Savannah Light to assure that sufficient sea
room is available for both ships and two other

7- 
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fl ships at the anchor age in the area north and
northwest of the Savannah sea buoy .*

0645 USC tan ker heaves to with the Savannah
Ught off the port quarter. The container
ship position is monitored on the collision
avoidance radar.

0650 The containe r ship is observed to depart the
sea buoy . bridge—to—bridge co anication
between the ships indicates that the container
ship will also pa.. the Savannah tight to port,
approximately one mile from the USC tanker.
The USC tanker master requests that wide r
berth be given. No response is received.

0653 Visual observation indicates that the container
ship has taken a sharp turn to port. Radio
co uni cat ion between the ship. indicates it
has suffered a steering gear failure. Her
speed 1. concluded to be eight knots and
inc reas ing. Following this co rnicat ion , a
collision appears to be possible.

0654 The master on the LNC tanker orders emergency
ahead and the rudder hard over to maneuver the
vessels head— t o—bead. The master on the USC
tanker a lso sounds General Alarm and orders
that the fi re  pump s and water curtains
(surroundi ng the cargo con t rol room and forward
side of th. accomsodations) be activated .

0655 Collision occurs.

2. Container Ship Actions

0645 Th. Savannah River pilot is discharged at the
sea buoy, IW”T” (refer to chart on page 101).
The master leaves orders for course and
retires to his quarter.. The chief mate
ass~~ss the watch.

0650 The chief mate reports to the tIC tanker
that his passage will clear the Savannah
tigh t to port and that the Savannah pilot
is awaiting the arriva l of the tIC tanker
at the sea buoy.

*aference Mari ne Safety Inte rn ational—Savan nah Rive r Port
Info rmation .
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0653 lb. helmsmen report. the ship is drifting
off course to pert • The mate inspects the
steeri ng controls and navigation equipment
and determines that the steering gear has
malfunctioned . The mat e .u ons the master to
the bri dge and also atte ~~ts to regain helm
contro l. brid ge-to-bridge contac t with the tiC
tanke r is established sad a warning sent .

0654 lb. master reac hes the brid ge, having alread y
felt th. course change. After sighting the tiC
tanker proximity and the closing angle of
approach , he orders full astern p~~~r. Since
the bela is not responding, the master orders
engineering to investigate.

0655 lb. collision occurs despite the efforts of both
masters to tab.. evasive action.

- - -- -

~

• -- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
•
~~~~~~~

- -  - -
~~~~~~~~

- --.
~~~~~- - -~~~~~~~~~~~~~~~

- 

_



- - - •--• -~— -~~~~ -—-- ~~~~~--

95

II. Post—Collision Scenario Proposed for Game

A. Events after Collision

1. USC tanker situation and action:

0655 The collision occurs . The tIC tanker is
struck abeam of the No. 6 cofferdam located
between the No. 6 cargo tank and engine room.
The master i .diately stops all engines and
shuts down all ventilation. The emergency
diesel picks up the appropriate load.. The
damage extends into No. 6 cargo t ank and the
forward area of the engine room, port side.
Due to the f lare of the container ship bow,
the majority of the damage is to the cargo
tank. Some of the USC i sdiately start. to
vaporize. The bulbous bow on the container
ship has caused an extensive penetration be—
low the waterline in way of the engine room.

0655.5 The master contacts th. engine room, fl ooding
is reported. No deaths are reported , although
minor injuries have been incurred from the
impact. Chief engineer is told to secure the
angin, room area , clear the space , and get his
crew to the acco odations area and those on
the emergency squad to their stations.

0656 The bridge contacts the Coas t Guard on Channe l
16 and informs them of the collision. The
bridge is cleared and ordered to asse~~l. in
the captain’, quarters one deck below.

0657 because the contai ner ship had her engines
going ful l  astern , the ships separate. This
causes a releas, of the tiC from cargo tank
No. 6: LIG vapors are ignited. Due to damage
below th. waterline , uncontrolled f looding
occu rs in the engine room i ediately after
the ships sepa rate.

065$ The master ’s radio contact with the lookout
and anchor watch indicate no casualties.
These cre~~~n are directed to s*ek cover and
wait the fire out. Radio contact is
maintained with all of these parties .

I ~ -:
~~ ~t1~
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0700 The ~~~rgency squad is organised and given
orders to eztinguish any Class A fires in the
.cco~~~dat ions.

0712 Satertor tIC vapor fires burn out . The ship
has settled by the stern. A damage inspection
party is sent out to u.k. an assessment of
below-deck flood ing and hull structural
damage. ~~sll fires in the accomeodat ion
spaces continue.

0725 The master receives a report from the
emergency squad that all fires are extin-
guished. lb. damage inspection party reports
that the ship has grounded by the it em in
approximately 50 feet of water. The stabil izer
tank has been penetra ted , as well as an area
at the forward end of the engine room. The
aft peak tank is flooded due to upward pene-
tration of the rudder. The master contacts
the anchor watch by radio and orders the
forward anchors dropped. The Lme dla te
situation on board is stabil ized.

0727 Mt~~~ts to make radio contact continue to be
hampered by the loss of co anicat ion antennas
atop the navigating bridge. The master orders
the second mat . to break out the radio in the
starboard lifeboa t and th at contact with the
Coast Guard be reestablished (Channel 16 is
used).

2. Contain er ship situation and actions t

0655 The severely raked bow of the container ship
(some 48 feet for ward of the forward perpe n-

• dicula r) has penetrated the tiC tank er hull
from the 42 foot waterline and down , in an
area just forward of the aft deck house. The
master also thinks the bulbous bow .isi. have
penetrated the tIC tanker below the waterli ne.
The bu lb is 25 feet long and 17 feet in die-
meter.

0657 The Coast Gustd is informed of the collision.

L
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The contai ner ship separates from the LNG
tanker under full astern power and cont inues
aste rn , backing away from the collision site.
Rudder control is achieved by the chief
engineer and QMID in the steering gea r room
they have been sent to investigate. A faulty
elect rical signa l is suspected to have been the
cause.

0658 The master contacts the stee ring gear room and
orders the rudder put hard to starboard so as
to direct the ship into deeper water and away
f rom the vicini ty of the USC tanker. All
ventilation in the forward i o ~~~dat ions houseis shut  down to prec lude drawing USC vapors
into the apace. Th. forward part of the ship
is exposed to a significant leve l of therma l
rad ia t io n.

0103 The container  shi p is approx :~ te 1y a mile away
f ro, the USC t anker and is no longer within
range of any hazardou s thermal radiation.  The
maater sends a damage party forward for inspec-
tion with orders to  report  back by radio.

0710 Th. mate &-eports that the flooding has bean
• l imi ted  to those spaces forward of the

collision bulkhead. both anchors are jamsed in
position and cannot be lowered.

0711 Radio contact with the Coast Guard is made . It
ii reported that the s i tuat ion i i  stabilized

• and that tug assistance is needed to assure
ship maneuverabi l i ty  and control. The engines
am, used to keep posttion several miles east
and upwind of the USC tanker.

0830 Tug assistan ce arrives and is used to move
the container ship into port .

k S. Coast Guard Responses

j  0656 U.S. Coast Guard radio operator receives notice
I fro. the tiC tanker of an emergency—that a

collision involving the USC t anker and
containe r ship has occurred.
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Th. Of f i ce r  of the Day responds as follows:

1. Notifies the Captain of the Port , the
Executive Officer , the Por t Safety
Officer , and the Comsander —Coast Guard
District Seven Operations Center .

2. Directs the escort vessel at the sea buoy
to lend assistance.

3. Requests that co erc ial tug assistance
be alerted and readied .

6. Requests that assistance from Group
Co ander , Charleston be put on ready
status.

5. Provides patrol craft for control of
traffic in ares.

6. Issues an emergency Notice to Mariners
broadcast to all ships in imeediat.
waters.

1. Mt lva tes  hel icopter  assistance for aer ial
surveillance and emergency evacuation,
located at U.S. Coast Guard Air Station .

8. Not i f i es  Savannah River Pilots
Assc.ciat ton.

9. No tIfies the Marine Operations Manager at
Elba Island.

0657 U.S. Coast Guard radio operator receives notice
of collision f rom the containe r ship.

Radio contact with the tiC tanker is lost.

0703 The escort vessel arrive s and prepares to lend
assistance to the USC ta nker. An initial
surve y of the situation is made to the COTP.
Close access to the tIC tanker is precluded
because of the fire. The container ship is
observed to be backing away from the accident
area.

0705 Th. On—Scene Coordinator (OSC ) prepares to
survey the accident scene by helicopter. 

- - -  • —•-• — •~ -. _-.~~
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• 0706 Escort vessels are directed to eatab lish a
Security Zon. around the Savannah Ligh t area .
Additiona l patrol craft are enrouts.

0711 The container ship reports that tug assistance
is needed.

0712 The co erc ial tug, in readiness state , is
directed to provide assistance to the container

• ship.

0730 Those with injuries are removed to shore by
Coast Guard patrol craft.

C. tIC Tanker Salvage

The intr oduction to the damage control manual provides
naval architecture and stability principles , information
on t r i m , loose water , list , flooding, rolling, fl* e
stabilization , s loshing , and hydrostatic parameters . Major
sections are devoted to general damage control , prevent ive
damage control , modes of ship loss and damage , damage

• e f fec ts , damage situation appraisal , damage corrective
measures, specific damage, f looding and countermeasure
information , and damage control check off lists and message
reminders.

Th. damage postulated by this hypothetical collision
scenario is closely representative of the damag. condition
31—1 reported in this  manual.

I. Dama&e Def in i t i on

Cargo tank No. 6 is flooded.

ballast tanks —- No. 6 wing tank , port , and
• No. 6 double bott om, port are flooded between• frames 74 and ItO.

No. 6 coffe rda. is f looded.

Stabili zer tank , frames 58—74 , is empty.

2, Dam*te Stsbility/Asssssment

t The vessel is expec ted to assume the following
characteristics for the above damage conditions

~~~ (preliminary data):

Draf t  fwd 29 feet
Dr af t af t 50 feet

_ __I
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Tr im by stern 20. 5 feet
Noel angle 13 degrees
M.tacentrtc height 7.4 feet

Maxi.um saf e angle f or heel 21 degrees
Heel angle at saxta~a

righ ting arm 40 degrees
Range of stability 49 degrees

Damage stability calculattons show that neither
freeboard nor s tabi l i ty an, critical.

3. Ref loatima of the Vessel

USC tanker departure follow ing cargo discharge from
the East Coast will  average approximately one every
two to th ree days. An average of 2.5 days will be
used. Assuming this departure takes place f rom Cove
Point , Mary land , and that the sailing time is 33
hours , it would take approximatel y four days to
provide an empty tiC tanker for lightering the
disabled carrier at Savannah sea buoy.

4. Pr eparation for Car go Transfer

Cargo transfer gear wil l  be brought by service craf t
from the Nor fo lk  storage fac i l i ty .  This equipmen t
consists of :

U—2 00 h igh holding power and stockless anchors

Anchor buoys and pendant

Th ree rubb e r fenders with pendants

Pour (25—foot) sections of cryogenic transfer
hose , blanks, gaskets, spools, and adapters

Hose support system consisting of tripods ,
• suspension wires , air—powered winches , air hose ,

hand—power d winches, nylon pendant s

Diesel generator and related electric p~~~r
cabling

Air compressor

Protective clothing and firef tghting suite

~~erg ency radio equipment
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Record of Game, Savannah Inciden t :  USC Tanker/Container Ship Collision

__________ 
s~t*AJip zvn~i ~cii~’ TAXU~ P1S CU s s l O ? ~

£u~uat 18
(Saturday

0600 luG canker •ppro~~~hii,~ Pen S.. written .c .nanio.
of Savannah.

0613 UsC tank.r ta 10 .t~,, fy ou
• sen buoy . trav.11n~ .~• iS knot. in maneuvering

.04s -

0620 UsC r duc .a •p~~.4 
W.sl.r con firm .  t h a t  I The u c~~t I .e  of th~~ Jc . . .~ou t t.ound container ski; t, to  :r ~~ l i e  a~~e~~~a T e
1 c e d ~~~~ £0 ~~~~~~ ~~~ se rarat 100 1 et.eer v e s s e s .
..a bu~~ at C’f~ i(~. Maat.r
r.duc.. spend t d e l ay
air tv a l .

~~~n ; . 1 n , r  .hlp dep ar tu r e  P i 1~ t A t t ~~ I UU , ItA
(r oe sea buoy r..ch.duled that ~~ ~~~~~~ ho ld l u s t
f n i  •~~

,. ~‘ut.Id~ ~ava r . r~aY
t c  a5S~~le .~~I ici.nt

• .,a room t’ ,ti.ecr ,f~~~’,.

Ut( t a nk e r  laY. t Ligh t is o f f  p ort  ~ ia r te r ;
container s h ip  aonit~~red r
co11~~,~~-!1 av~~j 4ar~ • 1a~~a r .

• • 0630 ~c — t a ~net sh ip .rat ~~.. • 
~~~~~~~~~~~~~~ -~~~~~ ~~~~~ Cn.

• r a t ~i a t 1~~t%. :~~-
• • , s s  ~ id~~ berth

~. iiv.n ~r .a t .r  t han
I a l ~~e ’ . ri. - s e

A ~ :itt Sl~~p ~~~~~~~~
Cl i. t

OIlS) ‘r~t .tnef e ht ;  -...ra to  C o l l t . l r r  appea rs po~ i. l l-I. .
~
‘ ‘I! . (Of l t a  I ICI ~ - ~ •~~

g.a~ ~.*i ur, ~~. i.~~ .rr

• ~~~~ .~.. .f 8 ‘
lr -~ r i a . t~~g

(1534 L5( Maøter •~~~~.. c’-..lvr Ma,t .y  • u-~ . t .n,ral
.~~~lcw~ .m.~~ ,-n Y ah.ad a l a rm ; pr ~~~~~~ fir e ~ - ;

rul4.r h a T  ‘•O P~U . .ni wa t e r  ~rt  a I’’

( l ’f l l s l o f l  n ..r , (Ul . a Master ShiJIS ~~~ rv~g a r ~e
a&w. ~~~~~~~~~~ ...~~— . . -

n~S6 ma.rglncy d~~cse~ ~~~ ur If no f ire . Maat.r vc r t Ses
appropYlate load s . n o i t -  abou t th. .~- l r :  i i  f ly . , he

flee sglne room, etc. wony les  about the crew .
to s..k protection and “sssrpncy crew, on ‘t it t o F
radioed . l.’.G Master evic
uatCI bridg, to take  refuj

• 
in fire protected are. .

~~inde. n~~ter isfe re ncea UsC W aster inform. CC of
ats.,lat inn tre e) eo iston.

* 

. •,

~~~ 
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TIMI SCEN~~ I0 FV~~T A~~lON TAK~~ DT~~~ IS~ TON

0657 Vessels separate and cario COT? establi she s S— .il. Pull office is 10 officers.
vapors ignited . security son, around 14 support; because inciden t

v.sul • la ...rgency occurs on a Sat.. it  wi l l
notice to mariners, take so.. time (1—1 1/2 bra.)
COT? gears up office , to staff up COT? office.
initiates notification., Rowover, CC rep. would be on
inc luding ~~.a1 and •scort boat (standard L3(C

• atate officials , UT , practice).
federal govt. agencies,
CC D i s t r i c t  Head quarters
Group Charleston ; also
USC carrier owner.

063$ 1st media contact to CC COT? would request ba l i— Picked up collision on radio
off ice, copter t o  take a f irst-

hand look.

0700 Mast er recs iv .a d g .  AU p5rso~U%al apparently
reports. safe; Mo. 6 tank is

ruptured and burning. cc escort boat sass the
Othe r tanka an. buttoned

0703 firs. Fir. has knocked
out all USC tankar radios
eacapt hand-held eats and
destroy ed ant.nnaa. Fire
viewed f to. sha re
local calls to CC and media.

0710 Ga. (Ire. out contrte Master initiate . teens to Only c~~~ inications by hind
of one tank (25 ,00On ) ha, con t iol Class A fires; sets with escort boat
been conaia.d (U-i). secure. ship; checks for relay; within minutes

personnel; establishing USC terminal will relay
c~~~~in ica t to i t s wi th  escort c~~~anlcations between
boa t by hand sets and owner and vessel, kiT
lifsboat radios-. CC not i- alerted becauae of thrm.t
lie. sir h a  tea. and UT. of oil pol lution although

none ha. occurred .

lla tsr b usts 2 bow
0723 Sbip aground is SO mater anchors. Via rad io , Aground at st ern , (f looded

(AA- l-l-1). prov ides ~~ iet pre— engine roon); 14 increase
liminary description in ster n d r a f t ;  s t ab i l i ze r s
of damage; intends to appear holed; •6 cargo

secure ship before dis- tank now partially flooded

~~~arkin* unnecessary 
with seawater. USC
terminal now relay ing ~~~~r Icrew. 

to ass~~~l. 
&dp c~~~~~1catio.s.

~~~er begins
his teen, many of wham
ar. on contingenc y con-
tract; calls salvage
sagineer, salvor , lsvysr ,
memasemant In Noustos
(Inc ludi ng emergency
teen); initiate, check on
other USC ships in area
to off load cargo.

— 
I

I
- a —  

_ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _  _ _
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157

_________ 1~I~(ARtO IVOST — ACT1(~~ J DISa,SSIOM

0721
(cont ’d) CC kascutive Officer I. on

escort boat, Ne has the
option of rs.sining as on—
sesne liaison, either on the
escort boat where he baa
co~~ anicstione and f lezibilit
or on board the USC ship, or
returning t o the of f ice to
•erv s as Public Information
Officer. Container ship
down by bow, a~~~ f i r e  but
not threatening crew ; ship
is positioning w i t h  engine.,
trying to anchor by bow,

COT? s~wita dovn po rt manual steering.

after he learns .‘t fir.;
requests 95 wor kboa t f rom
Group Charles t on .

0500 Port closed . COT? requests assista nce Ha.. 41’ boat on scene as
Iron District , escort; ~5’ boat is due Ira.

Group Charlsston at 0,00;
150’ buoyt.nder Paw Paw
available as work p latform
but can ’t sail from
Jacksonville for 24 hour..

t UT mobilized. Onner finds
two Curtis lay tug. (4700 H?)
in ar ea - diverted to scm;
request 5—day weather
forecast—good; acting
for PS I notifies Pu clients
staff lawyer stands by at
COT?’. office; Salve r ,
while traveling
check region for equipmest.
He wil l  learn results upon
arr ival .

~~~er orders ~~~rgency
geaz Ira. M o rf o lk (fenders
tra..f. r hoses, etc.) .
Houston pub lic affairs
s.d technical response
teen still gearing up.
CC strike teen ask for The request for Hevy
OIC tO r.queat Mavy vtll b.dtr.ct.d to ths l&T
eslesr~ Navy salver learns by the 06G.
thea foisign salvage tug Cabotag. law prevent, use of
(22.000 ~ ) is 1 hr away; foreign flag salvor unless
diverted by its ~~~er to u.s. assets are not avails—
sCm. CC P~~~s on wa~ his end this is certified by
ties qliaOeth City, P.C. the gover~~~stt . Peed
PlO brIef. med ia and govt Custo lurasu waiver of
a c.lltston ha. occurred, Cabotage restriction.
fire is over , no serious
inju ries , no threat to
public.

_ _
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TAKiM Si., r~~K! o 1\L’ .t 
- -~ Acrl~ N w i~ D15CVSSI~7l 

_________

0400
(cont ’d) 

PlO requests
tnformatiøn assistance
Ira. CC district . Navy
salvor sendin g salvage
teas by air. Asks strike
tea. whetha r oil .k1 .rs
are needed.
cOT? tills Navy salvor
that there is no visible
oil in water.

Mayor of Savannah volun-
teers help.

Navy salver advises COT?
(OSC) . Quest ion on ski sr’
sh~~ld be addressed to OSC.

Without oil po l lu t i on .
federa l pollution coot in—
gency funds cannot be
made available. Any
CC intervention would have
to draw on operating funds.

Uditlonal personne l will Master will allow 1 boat USC in unruptured tanks

be allowed t3  board USC at a time to approach USC appears to be venting

t~~~ar ~~~~~~~~ 
stern ; requests CC deploy normally through 1 stack ;
preventiws oil boo. fire prot.ction afforded by
around the ahip; coatinuei flame screens.
to assess and.rvster
damage following laze
report at 0725. CC
emforcss security zone.

CCI? will not let asy
boat along.ids USC
un less he thinks it is
safe. Tot this decision
he will rely on USC Press wants helicopter
ma ster ; also requests PM picture s for 12:00 news .
to set air security zone. ~~~~sr discuss foreign tug

~~~sr locates USC whip Cabotsge situat ion with

II sf110.4 cargo ; site lawyers S Navy salvo. .

is 2 1/2 - 3 days.
L yer asks COT? to permi
lenps,s aboard whip to
get st ste.ssits.

1000 as.. sslletisa aired. CC I ~~~er rspe . have
wh ic h arous , cu rios ity boarded.
about the level of risk Navy salver lining up
and danger in the equipment; 3 tugs ordered
situation. Ire. Jecksonville, due

1500 ;
1200 Navy salver prewi des Navy salver would take

technical cer ti f ica t ion back seat or go hone if
(cont ’d) (coat ’d)

d 
- 

~

.

- - 
-
. 

. - . . — %.
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SCENARI O LV L’.T A ( Ii~’~ TAKEN 
_____ DISCUSSION

l2~~ tha t no adequate L’ S. foreign tug is hired and
(cont d) saIva~te assets a . if it is the owner ’s

avai l j b le . kecomecnd intention to tow the ship
Customs waive Cabotage Act~ out to hig h seas.

Governor s office ~~~ 
TV news broadcasts sto ry

plains of COT? about lack that 1 USC ship has energy
of inf, ,rsaeion. Needs .quivalent of ~. ato m boubs
answers to respond to then motes closed port and
local off ic ial. ’ air security gone without

questions. .t .  Mayor c omasot.
of Savanna h eapresses
sis l iar co ncern . I

leOO COT? Von’? In? erv ne in
Owner/master act ions
unless definite hazard is
present , such ii oil
zpill and owner is not
acting re.pons ibl~~. i .e . .
working to •Urc t salvage
by his own contractor or
by USM.

Master throws lin. to ~~ner tells master :- ‘

22000 HP Tug (AC-l ) throw l ine to foreign
foreign, tug; try to ~‘v ott at

high this (2000 Hr..).
Salvage engineer figuring Trim by filling bow
buovanc y for tow , ballast tank..’ Foreign
Salver aboard ship, tug & 3 U.S. tugs
vat ting for additional should be abl. to tow
tugs. ship to sea . Questions:

how mach ballast tag is
seceesary and how mach MY
is required to tow?

Laey.r needs estimates of
da.sgs from ~~~.r to
determine amount of
security to densod from
container ship ; two ships
cooperating in setting
sscvrfty. prevent ing
fur ther d g s , review-
ing docunents
interviewing personnel.

ilaster riggi ng for tits ~~ce the ship is lightened,
t ow, ballsslthg . et c . rri d, and towed off ,

where should she be towsd to
for oil losd ing?

£hlp appears well designed
for towing.

± -~~ - 
-
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DZSCUSSION

1400
(coni ’d) If it La necesaary to

tri, the shi p before
towing, the ship nay .ot
be ready for t he tow by
the next high tide.

1300 j PRO holds news con— Acting on request from mayor,
ferenc.: no danger to .edla; also, media wants
Savannah; deacri ~es f i lms for evening nays.
salvage preparations ;
Mayor says he has confi-
dence in CC and owner;
COT? exp lains need f o r
larger securit y area ~‘bet
ter safe than s~ r r v ;
l i t t le envlronaental
impact, cargo transfer
will take 3 days ; COTP
admits that a wider
vessel trafic control
zone around USC ship
could posatbly have been
safer. CO wil l formally
investigate incident;
news repor ts of congr es—
eiona l interest .

(~C-l-l) ~~~er ask-a SU?SALV to Total of 4 tugs available;
adv ise on salvage ; othe r (foreig n tog plus 3 that
salvors and tug. are owner requested ).
subcontracted for by
foreign salver .

Master still preparing
for tow; hydraulic valve.
to ballast tanks ar , out ;
mast be operated manually

CC str ike tee. ha. Owner fevers this approach .
conducted pre limina ry rather than offloed bunker
survep S~~~ I la bls fuel in stern (environmental
gases present ; reco end reasons); Initially, tow
flooding forwrd tanks out to sea (about SO ci .) .
and pulling to ama. but vest of Gulf Stress.

1500 (AC—l—2) Salvage tugs in place , 4 tugs on line; SUPSALV
start tow. advising CC and owner on

USC salvage.

II~ ster uead I otei$n tug
p~~~s to dc—water stern
I ballast forward tanks.
Ship at 13’ list .

~~~~~~~ 
__ _
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1L’tL~~~~~~~.~i~~ A~~1? LY~~ i~~~~rAK I r~ — - DISCUSSI OlI

1500 Lai.vers d I s . - i . ’ c øn

(cont~d) j securit~~. but agree that
I litigation .P,c’uld be in

Savannah . although there
could be lurisdictiona l
problems due to inter—
national water.. Legal
dfscu .siøna with CC
re possible violations of
environmental law , but no
pol lution incident ~~ t ;
however , lawyer advises
c lient to b. careful.

SL’PSALV asks owner for Owner would like to lay
tow p lans . at sea and wait fer
SU~SAJ..V re çomsend owner transfer gear and transfer
ask CC to find sale haven ship and transfer on high
(or tra ns f er . seas .

CC looks for safe haven. Maste r wo uld like ves,el
tow.d to I4a~~ton Soads , Va.

Owner : ergewv cargo dry dock.
pi~~,s on vesse l  t~ot ad.-
quate for cargo t ransfer.
heed additiona l emergency
p~~~s (on way f rom Nor.
fo Ii).

2100 Ship af loe t (AC— I- 2—1). CC obtsina permla.ion f rom
Wilmington , t~c ‘~~*T I~~~,

Safety Off ice to use Fry—
tng ?an ?tght a s s  safe
haven for cargo tra nsfer .
provided USC ship is kept
at Least I ml Cra. s ho re.

Owner accepts safe haven CC looking for safe haven.
arrangements. Saeatry of a crippled

.hip could be a matte r of
high— level political

SU?SALV reco end. 

~~:‘ 
t. T h S 5 vSfl

safe havms. t .c)~~tcal probl (or the

C~~ 0P $LA~c*

I 

_  _ _  

_ _ _  

_ _
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T~MI %tt \ U ~R ~ ~.: ACTIQ~4 TA1~Ci DI SCUSSION 
________

2000 Tow fi ll . - ..~~:p  st i ll  Master checking f ood, SL’PSALV advis ing owner on
aground. ~~~~ ~~st be w~tcr , litasavtn~ ~aar; salvage matters. Ship
t ransferred on s i t e  using ee.~ure •ttip for 2 ~i will have to wait 2 1/2

I 

emergency puaps (A(-2), days. days for transfer ship.

(AC- 2- i) - SL’PSALV r.co~~~nd a head Owner ’s divers are on hand
ship into wind and ba llas t for survey .
down good and heavy ;
divers to survey bottom in

- nor-ning for this .

CC s t r ike  tea. had
conducted survey which
should be adequate for
emergency purposes.

Master say. he is alread y
hard aground by the step .

~~~er keeping tugs on
etandby alongside.

Ma.ter recoemends ref lost— ~~~stiose on ballast irtg/
tag ship by re.oving just lighterin$ : Where do you
enough cargo to refloat , balLast? What are stresses .
them tow out. and can burned ship with-

ste.d additiona l stress?
Maw mach ballast? Now
mach off loadiug to ref los t?

SUPSALY rec,.~~
__is

lightertag as follows :
ballast ship ; lighter
enough cargo to ref ba t  L$
deballasted sh ip ; then
deballaet end ref be t
ship; Lawyers agree on
security: agree not to
objec t to U.S. court
asserting jurisdiction.

U~ OF UA*1 
- CC monitoring operations

and bearing brunt of public

2000 Foreign tug sot on scene; inquiry ; owner is in total

~1PSM V advising CC; charge of salvage.

~~~at’e salver in charge ;
U.S. tugs (3) atte~~ted
tow by anchor chain. Cut
chain to tow — anchor is
on bottom near ship —

could hole ship. Thrust
of this branch: bow to
ballast (AC -2— l). ~~~er pays emergency

ballast ing can be acc~~~pu shed by floo ding
epacea through upper sea
cheet; ballast valves can

(cont ’d)

*  
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DISIIJSSIOW

t ’c rc - c- . o”cr~t t c 4 h’.
.Ir~~~li,. .  l~ I ron ~~~~~~~~~~
IO~~it iO;~i’ , o: L~ _ .i r . . 1  b
OpCr~it~~ I~~~ h 1. .C

t~~~~.:n~ has
n3le use ~f electricballa st ~~~~ £~ yos s ib l e ;
or J i v e z s  ca n go into en-

~:ne rcc and ~ ‘en bal l as t
I va lves n.~~ a l ly .

L~1tP wants  to board str ike Owner concerned that co.—
tcaa t~ s rvr. damage and binat ion o~ ship hard
sit i : i . i ;  sets tic’ co and ~~~~~~ and swell could
pt’st .it c &var ~r.a~ ~e a h • furth er dana,. vessel

~re~s ha~~’ei part iall\ , or even rupture other
rssp.ct.r , se~~~r t :v ,~~ni , tank..
al l vess,- s t as s  upv~ nd

~~:P C& I .V  says weather
d.ter~ ii~c~ how you b a l l a s t :~
in bad weather , lood
wing t&nks, not double
bottom tanks.

CC and owner divers will
dive toget~ er w i t h  owner
approval. Sai vt~r :  hiv e
tugs keep tension to hold
ship in place.

7200 Master bal last  ing to ~r ’t -ni ilvor: beach gear
ship hard — wil l take 7 ava i l a b l e .  t OTF: strike
hours. te*a ha. conpl ete d
S~ double bott.~s snk si rvey.
flooded, •s USC t i- ..

l eak ing  i n t o  wi ng tank . -.~ -ii.r sa y s ~o rood ~~ vtng~
All forward of ,S appear In - .*~~. I irs~ . water pr e s su r e  -
good shape hea~ w ; 1  ~~~~ •S l e a~~.
are po .sible 

I

• 0600 Container vessel requests Master ia.. veas . l has been~ Meat port Is in U . S .
(Sunday) to rea voyage . b. a l las ted  in • -ar~tttonfor .argr’ trans fer.

Lawyer says surveyo r is Still waiting for off—
~tsp.cting and interv iew— loading equipment ; lighter-
ing on con tainer ship ing vessel still 32 hours
prior to its sailing ; away; addttiont l t igs (or
keep Pit informed about towing are 30 hours away;
salvage work and possible I portable generators 12
claims , hours away

Cow , complains to COT? COT? feels vesse l is no
about not being kept well threat to Georgia or
informed. Savannah but apologla ee and

will try to do better.

1-

- —  
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1’ I - ., , . - is ii .~ ii ‘ 1  -, ,- I -

•t .1 .- - - - i - . -  ~ ‘ ~ ~r ~~~~~~~~~~ i r ~~1~ C .

~t ;~ ~~~~ on a

.5

- t ,  X
i on

~~~~~ -.- ,- s s . - I p  ~,- t - r e
c r ~~I J ~~~.- r  •.C ~~, C :  is

t~ sail

• ‘.. ~ ~~~~~~ • r !~~ i r . t

- 
-.- r . ..c . .I.~~ .. I u r . :  ~~~~~~~
~t t..att - u t —

1 Ic - Is ..i

I t n t ~..;r v  — .~ - I ~ • t~~.*t in—
posit 1,~n ~~~ t Ci,~ 

-

c ’u . .  I — p r ~~~~~~~~~~~~ sal vag e-
- , .i~~~.I :i~~:~~~t ~~~~

~~~~ sak.s .
~~ ;

• I t a( c mei.ts w ; i .  ‘c
(ofle nan a: a • — ,- I

~~ both .~t s
het~~ir ~~~~~~~~~~~~~~~~~ i~~~f~ t -

~~~~~ ~~~ ..~~~. -

Ad just scenario — t t ~- : r r i ng  I
set—u p squlp..rnt ‘ert ~‘s
tru l . n~~t t u g (1 ~~~~ .~ 

1 U.S. salvage com pa nY

fact) : this a :l~~s s , t  
representative ..eunas

prior t -  s r r i v a i  ~~ ‘ c ~~~~ 
the role of Pb! rvc resentatt

I Ing vessel tA I- -1 -- .’ 1 - •

OdOO I Although th. owne r has not
relinquished re ,- . c n s i b i l i t s

• • end is in full h a rt c  .‘I
- salvage, •t c .  • I( kR~

COT? as OSC convenes UT . I is availabl, to - r ’ v I d P

$ f i r s t  of da ti -t p lanning • ass ist anc e  as needed .

I and coord ination me etings;
.alvo r *~t - ~re~ .rs meet  ir.r;
de scribe s a r r iva l  ar.~ de-
plo-vm.nt of gear; l 1 g P ~t c r -
ing scheduled tot l~~C~
tomorrow (Monday)

Owner •avc ~ hours ~ - ~~~ 
Lightering will be

up to t  ~iOter; :.- ~t F, t i c  accomplished with USC
lig h t erIi ~,. t hen  d e b a l i a s t  ship ’ s pi~nps . - ie -  l it -
and tow to Norfolk . power f o r  th. pumps will

be suppl led by the
trans fer ship.
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C~~? mIn i, teen ssvs there
i~ t . - . w.ich a c t i v i t y  or
s h i p , too many people;
t~~.k .s t~~. gre at .

• Vncr removi ng e~~rsneou i
NTew ; inert gas gen erat os -
on wa ’ t o  degas a f t e r

- lI~~~- t e r t ’it :  l i g ~ t . red to
‘‘

‘ . i t af t  - ..:ll n
I; ~~~‘ to ste rn; t i .

~k i .- t : )  .~.. ..
4.gasslng operatio ns will
ta k e a we ek , t r g -.,. ’ ,~

• vr ~~ .r~ i l l  • 1 . c l a y ~~r
- a 5  in ‘ a~~. s

r c
• ‘ -it; s- 1 5 -

t - i . t r ? a; - s 4  l - ~ s t~~...
~ ea~~; • ,~~ ~ • . - ~

too  t - i ~~ ~~Ø ; s t  * 1
- a ’ . ‘.-i.-. ,re-d ; I

a. .~ I

• • ~~~~~~~~ 11. I’ r . , - s f  . s ,
. - . • a- t I -~r-. ~~‘
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•*~ s’t ip s arc 1 • - ‘~~~ I I i oc.di’ ‘-:s) a t ,  s ’~~~
; f it .  sa~ , t ~

. . ~~ - c t , • i s  rr • ‘-~~ .~ - , as I?  . -a ~ . sri- a .. ‘ ‘tsi ’’ a •~~~~

dii: ; r -  t~~ s t i  • no Ci- s . .-~‘ s~~s , -  ~- . ,.c - J .- t h’ . I!.a t
.~~ • a t l e s  ‘c ‘~ •~~~~ a. handling cl a s s ‘A ’ f i r e ’

• c s s , a l t ~ en r f c ’ c ’s ;e  a -  ~~~ a~~l -w.- ~~ rr~
h t . - C i ’ - ’~~ . ~~pe4 ‘ - -..*-ii c’ i s - t i  ..- I 10

Vtt  C — C ‘ I isis . I - ., ¶ r - - I • r .1 a - I ~~t -i~ r,~ I - -s
i - i  I • - ‘s C !  ,~, C

*h *~~~~or ‘. I - •.  t r  r ’ - .(‘ P . - ? lficati -~-i . e~ ,, Mact ee .~c 4 l d
on v — c ’  crc s , s 1, -i. a. b . r t T e , CC If”~ 

- s s i i i t ; r -  be~ a~~ . 1.

it iV  ~u , i  I : hot 0-I -a S i  i - I  C s ’ i. ~~~ ‘s r i  . I personnel i. •. - I les s
‘a *fl .a s ?  lJs(. d , lf t .  f as. ~~~~ .as ; .a (Ii- s ~~~~~ f oist fire t~ pt Is - ted

sf r - n :  at ~~ v - I ’  i t .’ i- - a ’ s at p t I i ’ r - ’  .)-~~
10 he s ,rt e -

on “ . - ‘. Ma st et s .. .- s I C p  .1 - Mast er e a t :’  is- I.r.a.
.‘ s r  a ,  ; ‘. str r is  ha~ • ~~ ~ • In em it, ih~ ;,. s p a r ’  ~~‘ ‘ ‘ i It

c.a r , ‘-~‘w - f  ‘~~ - Is r ea r  room ; v~ I pull foe -var 4 I C  you1’ he l’ . t e -  ‘ i t

is I, ii. .dv , I.r.ak ships apart; r rar con t a iner - - ri., - 
-

c o’nss~~ d ~v f i re as it engine rc ’ -w I~~.dlatelv ‘ -c lar ge ‘11. s ’ It
lea .’  -~~~~. fo l lowing maneuvers. u r st l .’r t ’iat i t -

- p u -hil ly re.s u I’ • —

1n~ t i- s s ’ . : s  apar t
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( I l l  loss of .5- c,ir o
iank ) would be prt ’ icrable
to the potential hazard
that would resu lt from
keeping the vessels locked
together .

COT? has reports from Ouce ships part , INC will
scene , ~AJ in progress move (ro. controlled
(CC escort boat and f loo.~ing to uncontrolled
hel ic-’pt .r). flood ing.

1 Mast er ~~~ c ~~ Id launch Owner: USC a, made CV bow
sonS .tar i-,ia ri lit,bo~t. to~

very br i t t le (cold). Ships
assist in SAl ; also d Is ‘ w i l l  probab ly separa te
c harge non -essential crew , because \ bow may shear

off ,

SAl assets at 0730 : CC
escort boats, some USC
l i febo ats , helicopters .

COT?: depend ing on ty pe of
containe r ship, crew could
take refuge sft ; does not
think CV crew would neces-
srIly have to abandon -

0000 Veathe r mildly unstab le; Master has shut down COT?: strik, t.aa and diver

~~~er boat on scen e ( f r om - engine room; assume. ship I due late morning ; pumps
term ina l). - will ground . lSlO, c~~~~nd post 1930.

Ships breakin g apart on
t heit own accord — slowly .
total loss of Of, cargo;
fire for l0-1 nina ; USC on-
port side .

SAl over , f Game focus shifts to salvage

0900 Ships stil l loosely togeth-ei~.?trst national news report; CV cargo is petroleum—based
IJG (ire out . CV cargo I owner tells capt ein to insecticide and volatile
burning , take tow line from tug, naval stores.

try to tow both ship. to

Lomg-rang. objective is
l ighter ing, as bef ore.

Master wants to keep CV
fir , from his vessel ; tell
~~T? he Is wi lling to Only ( .rgsscy) is
assist in f ire fighting ; operati ng .
he is watering CV bow.
has dry f ir,  lighting
chemicals , etc.
LNG vent mast ia flari ng.

-
5,

- - I
-- 
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~ -,‘ll .- iJ .•rs all i - ,. ~n
(~ 

,‘Ut ‘ ll S i n  to s CCi i r ; .1~~IJI? on
. .‘s ~e can p - - I
. 1 — -. i n a n s e a ,

~~~~~~~ us~ e. l i e - s t  utat e — -

sent v-~~unt.ezin.g stat.

t~~ Captain k 11.1 Lngine.ç V t ry ing to t ire up 1
6 sen t a l , s t i l l  on t,o-ar& boil.’r; s~~~ fire hoses

on line.

COT? notes lube oil sheen
on water ; pollution m ci—
dent • therefore , federal
cl.&nup fund s avaUable
through owner will asst
financia l responsibilit y
for c leanup.

INC—f’S’ aft . 5’ forward COT? would like ships
l i r a t I  - - t owed to deeper water ,

then pull apart.

Master says L~ Ii. has 9 a i r

packs, fire suita , etc. ;
able to l ight any Class
“A” fire; th.refot., not
worried about any hacard
from CV escept ignit ion
of any subsequent USC
cargo leaks.
*sater says major concern
is  t t ’ light f i re  t - ’ protect
USC vessel.

COT? .a~ s CC officer ha.
been landed on USC as

liaison with master; a
COl barge with liaited
f ir, f ighti ng capa-
bility could be t owed

out from Savannah to
fight CV Iii. and to
assist in marshalling
reeout ccc .
UT organised to sesiet a.
necessary .

— MaYSALY locating assets ,
as b.fore,

1200 ‘V f i re out , small (ire. Master requests re lief Men sahausted from fir.—
being eat Ingu ished , personnel from CC. L ighting.

COT? rec~~~.nd.d keep ing CV repair. underway —
vessel , togethe r pend ing i ow line: st..ring
further asecasment part iall y repaired ; no big
(liT t,c c .ndatlon). salvage.

— 
—— —— 
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M.,.ter .-~~ oa, r I i t ’ s un-d ,’r ,

• on-I • .1) - . -  C I ol , t~ I t  st ‘it to
r ’ ,- i i - .~~C I I, It , - r ~ng and

~~~ r~~.t - ’i,- ~~~~~~~~ ~~

n~ i ia -~ -~J ,t,: a l l
f i res .l~~*t out ; tow will Ih r altrrpt .’ I , u l t i  sl ips
to gether , If nv essary,
it will be possible to
separate ships with CV’.
p~~~r.

Media tnqui~y: how 4 1.4 it

I Master says tugs due 1600 ,
personnel 2000 , lighter—
ship obOO ; also ordered
c~~~ressora , pt~~ u , hoasa.

1230 UT meeting rec~~~~nde As Long as ~~~er acts
keeping ships together responsibly, OSC will not
pending further assessment ; I n t er v ene and owner is in

~~ C•T wants t .~ pul l ships chacrge ; after intervsmtiou,
apart — willing to accept ~~~er faces crimina l and
pollut ion and cleanup but c iv i l  l i ab i l i ty  for  any
not CV l iability, action. not approved by OSC .

UT defers t o owner; nest
quest iou : oben t - ~ •eparate
s h i p s ’ P..f ore -r a f ter
.arve. or tow?

- i.*LV .ngtaeer says boats
are loc ked because USC is
dawn aL stern; t - - Sega-

- rate , lighten US-. or
ball ast CV to even out
b e d.

1600 On..t of salvage operations Tugs have arrived ; towing
~~~ e - t  is on boa r d the
USC ship.
IA!SALV says (V viii float
afteT separation .
SAIV engineer recomeends
blow water Out of 06 tank
wit h nitrogen gas ( t ’  the
si lent possible ) .

coi, says strike teen ias
perforied inep.ction
underuster . t).k. for tow.
alth ough separat ion of
.hlp. ezp.cted within 11
nina of outset of tow .

L,.._,. ._ __—.—.—— —--- - -—-—- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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‘ t - t~~ 1 S- .,i,t s  t i  i~~’. t i  10

I l - I ,  An.-t,or C l,er..~ b r

~i~~C c , t t r i ’; *c~.urity zone
~~Ijl r.em.iin . ,‘t~

1130 Sh ip. separate , COT’~ will permit (V to
proceed to port (or repairs

Master requires steaa fra.
tugs for forward vent mast
heater , so that venting
USC will cii with alcoa—
phere . not drop and (low
over deck.

0600 0ft)oadinr vea~ el arrives .
(Sunday)

0800 legin cargo transfer Master deploying equ ipment .
operation.. (AC-2-l-2). Co encu transfer operat ion

around noon. Vapor sod
other sye t e are being
run off the lighterietig
sh ip.
Lawy ers preserving evidenc
CV has petitioned for
limitation of liab ili ty ;
this ac t ion is good (or
USC because it requires
CV to post security.

Surveyor — two jobs:
a) Survey for prelim inary

damag. estimate.
b) Lattaste preuit for

imautanc e to cover

trasefer operat lone;
salver ass isting with Owner preplasming, i~~ludise
transfer equipment — hoses stock pili ng of hose. cables
table., etc. etc . needed I or salvage.

ha. incr a e d  eff iciency of
incident r.epone..

SALV engineer looking at
ballast and other probl~~~
.seociated wi t h ocean tow
after lig htering.

Owner says transfer will
take 24—50 hours. In
event of bad weather.
d isconnec t will be
necessary.

I
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ACTION TAiJ’~4

~.ibvor—survey during Transfer r ,’ir iii, I’sJ.’J
l l~hter ing — need before anchors, Ii ’ % . , I. i .I. t~~,

dry d o , k .  1 ho~ia , b~.I t- . t i nge.,
hose support ,iV ..t~~ fl .

- 
Salvage eng neer check. winches; Sh ips k.iv..’
tnsaib t1tt~’ of patching mounting gear for all of
ball before :0w. this.

0800 tranefer in progress Us. tugs to reor ient ships
(Monday) (almost coepleted). (bow to weather). Not bad

Weat her deteriorates , enough to disconnect.
Shut down tranafer oper-
at ions during maneuvers.

COT? monitors tranfer for
fire hasard, .tc.

Surveyor urges start pre-
serving machiner y I
salt!
Master in charg. of tran.-
1ev , setting up dega. equip
~~~~t , preparing f o r  tow.

Post gene c o s ts Slats USC ~~~sr ena well
prepared for response
and never r.liaqutahed
r~~~~~~tbl1ity. ~~ did
net ee~~~ primary reepon.e
roin.

±i-

~ 

~~~~~
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ROLE PLAYRRS IN GA$! SIMULATION

______________ 

Ii
AFFILIATION ROLE

J. Hunilsy loyd, Jr. U. S. Navy Supervisor of Salvage,
U. S. Navy

John V. Ioylston El Paso Mar ine Ship Owner , LNC Tanker
Coepany

Jerry Can ton U. S. Coast Guard Captain of the Port

George H. Chaablee Che.blee, Dubus, and Lawyer for LNG ~tip
Sippi.

Andrew W. D’Angelo Consultant Salvage ~tg tneer

Richard Gntggs U. S. Coast Guard Public Inforaatton
Of f icer

L.onard C. Goodvin Moran Towing Co~~any Civilian Salvor

Harold Parker El Paso Marine Chief kgtne.r, USC
Coi.pany Tanker

Ja... Stilvell El Paso Man n. ~~ip Captain. USC
Coupany Tanker

lobert C. Walsh , Jr. U. S. Salvage Surveyor
Association , Inc.



____________________________________________ - - -

ASSESSOR! IRFORJ1AT ION CENTER
PARTICIPANT S

AFFILIATION SUPPORT ING ROLE

- Joseph T. Arnett El Paso Co~~any Local Poli t ician
Representat ion

John Clay U. S. Coast Guard Coast Guard Strike
- Tea

Irvin Goodwin Rational Research Media (Civilian)
- Council
- 

U. C. Hardy L tron, Inc. Public Reaction

- Coh n Jonse U.S. Navy Salvage Operations ,
U.S . Navy

- Roger Madson U.S. Coast Guard Regiona l Respo nse
Tea and Captain
of the Port

Clarence C. Martin U.S. Coast Guard Media

Charles Odell Consultant Congressio nal Ispre—
- - sentative

Harry Otto De laware Depart.s nt State Invinonsen tal
of Natural Resources Interests

Claude 1. Th~~~son U.S. Coast Guard Port Operations

—I--— 
_ _ _ _ _ _ _ _

- — —- - -  ~~~- —--------- —-—.-—-——--—— -- - — — - - --- -- -- 
— -- - i~~~~~~~~~-~~~~~~~~~~~~~ - — --,——- -- --—-—--———.

~~~



- - - -- - - ~— --  ~~~~~~ — - - - -

I
121

SECTION III

NAVY A1*WNITION SHIP/BULK SUGAR CARRIER COLLISION
SAN FRANCISCO, CALIFORNIA

I. Background for Casualty and Response Scenario

A. Ceotraphy and Weather

I. Location — San Franc isco Bay Area on lower Sacra-
mento River near Crockett , Calif ornia, 23.5 miles
from San Francisco Ferry Building. Affected area ,
as shown on the char t (page 135), inc ludes the
counties of Contra Costa sod Solano.

2. Population — Combined population of two counties
ii 758,000. Major cities within five-mile
radi us of incident are Vaihejo , Bsnicia , Mart i-
nez , Crockett and Pinole. Population of these
ci t ies is 123,168. Var ious smaller incorporat-
ed cities are scattered through out the area .

3. Transportation — Ne twork includes major high-
ways railways , navigable waters , and local air-
port.. The major highvsy arteries for these two
counties are Interstate. 80 and 680/780. These
inters t ates provide the only two crossings over
the Carqutn.z Strait and are the only connection
of the two counties in the area of the incident .
Various smaller hi ghways interconnect the towns
and ci t ies of the imeediate area . A major nail
transportat ion system ezists in the area. A.-
trak railway system is located on the southern
shore of the Csrquiaez Strait.

4. The weather is clear with scattered clouds at
30,000 feet ; visibility , 20 mihss. Wind. are
f r om 3000 at 2 2 knots with gusts up to 28
knots. Te~~erature at 0700 is 5407 and ris-
ing. The forecast is for the same general sit—
uatio n , but warmer during the day .

5. Currents — Tuesday, 23 May 1978

Slack Water Muia Curren t

Time: Time: Current :
0421 0741 4.6 kts ~~b1129 1431 3.7 kts Flood

— 
1738 2015 2.3 kte ~~b
2322 0218 2.6 kts flood

_ _ _ _ _ _ _ _ _ _ _ _ _ _  
I_ _ _

__
~ - - -  :~~~~~~~~~~~~~~~~~ _~~~~~~
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8. Waterborne Traffic

1. There is no major traffic in Carquinaz Strait
within five miles either direction of incident
location (38°-05.6’N, 122°—13.3’W).

2. USS Mount Hood (AE—29), U.S. Navy a . a nition
ship (A!), is located 38°03.2’N l22°—ll.l’W
at 0745 , course 070°T, speed 12 knots — maxi-
mum allowable speed for transporting a unition.
Ship in transit f ro. sea to Port Chicago ex-
plos ive dock. Ship in full—load condition with
draft of 26’7 3/4”. No pilot La on board. Car—
go is standard AE configuration. Maximum speed
is 24.3 knots. Intention of A! is to continue
east to Port chicago , passing under southern
span of the Carquinez Strait bridge.

3. Sea Lord One, a Panaman ian reg istered bulk sugar
carrier—containe r ship is alongside berth at C&H Sugar
Refinery at 0730. Ship draf t is 19 ft. in light load
condition ; normal disp lacement is 15,000 tons. Bulk
molas ses and sugar cargo has been off loaded. The only
cargo is 31,000 bbls fuel oil (Bunker C). Intentions
are to clear pier and proceed to north side of 

I 

-

Carquine z Strait and turn ship around.

4. U.S. Coast Guard 41 foot 13Th is acting as escort
for USS Mount Hood. At 0745 this Un is on nor-.
them edge of Carquines St rait .

C. Pre—arriva l Notifications

St ate Offic . of Emergency Services has been alerted
by U.S. Coast Guard that a U.S. Navy a .anition ship is in
tra nsit in the lower Sacramento River. No special
precaution is in effect for a anition transfer .

D. Environment in Area of Collision

1. Near the Carqu tnaz St rai t are the Carquinez
Strait bridge , a smith—boa t marina , C and H
Sugar factory , and the towns of Crockett and
Va lona (total popu la ti on 9,000). The bridge
is a two-span co nstruction supported in the
center by a cement structure. Each span ii
998 feet long with vertical clearances of 146
Lest at the north span and 134 feet at the south
span. Various small craft and buildings are
located at the marina .

- --,~~~.-

- - - - - ~~~—
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2. The river has navigabl, waters adjacent to the
nor thern and southern bridge abutments.

- 3. Union 76 oil refinery is located near Davis Point.
As part of the refinery facilities , there is
a p ier used for off loading petroleum products.
The pier extends into the river about 700 yards .

E. Events Pripr to the Casualty

1. A small fishing boat with three people on board
capsized at 0730 near the Carquinez Bridge.
Three persons are hanging on to sides of over-
turned fishing boat , wtitch I. drifting westerly.

2. The bulk molasses carrier has been moored alon g-
side the C&H Sugar Refinery pier 1800, 22 May 78,
f or the of f  loading of bulk molasses. The of f  loading
was completed, and at 0745 the pilot and master
agreed to clear the pier and proceed outbound for
Oakland. The bulk molasses container ship carried a
pilot but did not check with the U.S. Coas t Guard
vessel traffic system (VTS) because of radio
transmission problems . This is not a mandatory
requirement. The pilots normally do not check into
VTS until nea r Davis Point due to poor radio
co intcat ions in the Crockett area. No other ship
t raf f ic  existed because the movement of a~~unitionprohibits shipping to pass a~~ inition ships in
restr icted waters. The intentions of the pilot were
to clear the sugar reftnemy pier , move across the
north channel of the rive r, turn in the strait and
proceed west , and allow the a~~jnition ship to pass
in the south channe~. The ship would then proceed
outbound to Oakland , Seventh Street terminal. The
container ship c osmenced unberthing at 0745. The
vessel traffic system did not detect this movement
because radar coverage doss not extend upriver to
this position.

3. The U.S. Coast Guard 41 foot URB escorting the
a~~inition ship was comeitted to assisting a small
craft that had foundered near the nor th shore of the
river at Semple Point . The movement of the bulk
molasses container ship was not detected by the 41
foot 13Th.

4. As the containe r ship was moving from th. berth and
mak ing a turn to starboard , all propulsion was lost
and the ahead movement of th. vessel slowed. Time

L~~~~~~ -~~-~~~~~~~- - -  ~~~~ - -.-- —---- ~~~~~~-,~~~~~~~~~ —----
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was 0758. The two vessels were approximately 600
yards apart at this time. The container ship
proceeded to drop po r t anchor until its propulsion
problems could be resolved . At this time the
a~~ini tton ship was in severely restricted waters
and could not turn away to port or starboard to
avoid the containe r ship. Nowever, suffic ient
distance existed for the a inttion ship to pass
between the container ship and the sugar fa ctory
pier. As the ammunition ship approached the
container ship , the safe passage distance was
reduced. Because of the strong ebb currents in this
area , the containe r ship was abruptly swung to port
into the oncoming path of the a &nition ship .

S. A collision occurs about 200 yards north of C&H
sugar refinery, about 250 yards east of Carquinez
Strait bridge.

~~~~ — —~~~~-—- ----— —-.-—- - --- --- - - —— - - -
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II. Post Collision Scenario Proposed for Game

A. Condition of Affected Ship~

1. The collision occurred af t  of the container ship’s
bow, port side. Th. initial impact parted the
container ship’s port anchor chain. The amminition
ship proceeded to hole the container ship’s port side
above and below the waterline with her port si~1e. The
ammunition ship was making a starboard turn to avoid
the container ship. Because the container ship waa

without propulsion , it drifted with the ebb tide ,
under the bridge towards Davis Point. The a initton
ship continued to starboard and struck the sugar pier
and was pushed by the current to a position beneath
the brid ge aground by the stern just east of the
small boat marina. Ammunition ship had initial
ground reaction (lost buoyancy) of 900 tons that
increased due to flooding, heading 355°, draft 24’
af t , 30’ forward , 4’ down by the bow. The container
ship grounded st 38°—3.4’N . 122°—l5.2’W in 18’
water.  Container ship initial ~round reaction ( los t
buoyancy) 700 tons , heading 255 , draft 16’
forward , 2 V af t , 15 port list. Fires started on
both vessels imaediately af ter Impact. Oil was being
discharged from holed wing t ,tnks on the container
ship. The AE eventual ly sank by the bow in 49’ of
wa te r  due to flooded number one cargo hold and
flooded forward spaces.

3. Shipboard Actions Taken

1. USS Mount Hood sounded “collision at sea” just prior
to  collision. Condttion ZEBRA set throughou t the
ship. Damage to port iide bow is reported by damage
control parties: Class A f i res  (combustible
materials) were caused by e lec t r ica l  f i r e s  in
boatswain storeroon, auxiliary radio room, carpenter
shop , and forward emergency generator room. Sides
were holed 2’ by 60’ at waterline in forward peak
tank , chain locker , emergency generator room, and
number one cargo hold (from frame 7 to frame 27).
l .diate reaction t ~ damage control parties was to
try to bring fires under control. Flooding of number
one cargo hold continued , aided by fire fighting
efforts. Persoqne l injury : S deck seamen injured
seriously on impact , moved to sick bay; no key
personne l injured.

_ _ _ _ _ _  —- - - -—— -
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2. USS Mount Hood contacted San Francisco Port Control
and U .S. Coast Guard and advised of collision , f ire ,
and grounding.

3. Sea Lord One took Immediate measu re to combat list
caused by flooding. Inspection revealed holes 1’
by 200 from frame 20 to frame 100. Ship’s crew
commenced ballast ing to starboard to co mpensate for
port list. Class B (oil products) fires caused by
Class A fire on c unition ship are out of control
port side , fro. bow to frame 200. Personnel injur—
tee: slight burns to 4 seamen on bow, moved aft to
safety; no key personnel injured.

4. U.S. Coast Guard 41’ UT3 escort Immediately
informed Captain of the Port of collision incident
via the vessel traffic co anications system.

C. Coast Guard Responses

I. Following the report of the collision , the Captain
of the Port immediately assumed On—scene command
(OCS) of the Incident . As OCS, the Captain of the 

4

Port will prohibit all river traffic , establish and
man a command post onshore or onboard a vessel near
the Incident , notify local fire department, notify
Cali fornia Office of Emergency Services, notify all
government agencies such as U.S. Navy Weapons
Station Concord (includes explosive ordinance di.—
posal), and U.S. Navy Sh ipyar d Mare Island, etc.,
and will notif y the U.S. Coast Guard Pacific Strike
Team. Since both vessels have grounded , the most
Immediate concern is to extinguish all fires onboard
the ships. The initial reaction of notifying the
local fire department will cause all land—based
resources in this particular response to be alerted
and brought to the scene as needed. This is the
responsibility of the local fire department of the
town of Crockett. Contra Costa County Consolidated
Fire Protection District will assist. The U.S.
Coast Guard will notify all f i re boats in the
Immediat. area. Fireboats were sent to the scene
f r o m  Naval Weapons Station Concord, Reserve Fleet
Suisun Bay, Mare Island Nava l Shipyard, Stockton
City Fire Department , and Nava l Co inications
Stat ion , Stockton , The owners of the container
ship and U.S. Navy Co ander Service Croup ONE and
U.S. Navy Eleventh Nava l District Representative
were not ified of the collision.

I-
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D. Traffic Control Situation

Bridge traffic in both directions was disrupted by
the collision . Traffic was extremely heavy because of the
rush hou r and both lanes were i ediately clogged. Bridge
officials stopped all approaching cars and trucks prior to
arriving at the bridge because of the fires.

E. Local Police and Fire Response

1. The California Office of Emergency Services (OES)
responds by notifying all applicable agencies in
accordance with existing emergency p1ea operating
procedures f or peacetime emergencies. For inatance
the OES, through its existing communications network,
notified all local law enforcement agencies , county
governments, city governments, and military explosive
ordinance disposal units , and activated the Reg iona l
Response Team for reaction t o  the collision—related
oil spill.

2. The local Crockett fire department assumed res-
ponsibility as the on—scene commander in charge of
directing civilian fire fighting operations. The
Crockett fire department notified all assets in the
area , which Included the tire departments f rom Rodeo,
Vallejo, Martinez , and Pinole.

- F. Logical Chain of Events — Game Simulation Comments for
“Game Director ”

1. Following the collision of the two vessel., the most
apparent danger is  exp loe~ on of cargo caused by fires
onboard the IS S  Mount Hood. The most probable
consequence if this occurs is heavy loss of life and
property destruction (factory, bridge , ship , mar ina ,
houses , and buildings) in the nearby areas.

2. 1! the fires are extinguished onboard the USS Mount
Hood and the amminition explosion averted , then the
next most apparent danger is the fire onboard the
container ship. If the fire gets completely out of
control , it could spread to the oil refinery at Davis
Point . This could also cause widespread danger and
destruction to the population and property through
explosion and fire at the refinery.

3. Assuming that the fires are contained and ex-
tinguished onboard the container vessel, the next
apparent step would be to contain the oil pollution 

-
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caused by loss of Bunker C fuel oil from the con-
ta iner ship. The Coast Guard Pacific Strike Team
would oversee this operat ion and would monitor those
companies who were contracted f or cleanup operations .

4. The above sequence of events could be drasticall y
changed if the origina l danger of fires cannot be
contained. If an explosion occurs on the a tnition
ship, then the proble. of ship salvage would be
eliminated. New problems of widespread f ires , loss
of life , and injury would probably occur. The river
could be blocked by destruction of the bridge. The
OES would make the decision to evacuate certain areas

-: it necessary. The above situation would be co.—
pounded if the ott refinery exploded.

5. If the fires onboard the ships were extinguished ,
the possibility exists (because of holes in each
ship) that each could sink prior to grounding. If
this were to happen , the river would be partially
blocked , oil pollut ion would probably increase , and
the salvage problem would increase many times over.

6. Post—collision action to be taken:

a. Coast Guard (COIP San Francisco) assumes
role of on—scene commander and notifies
the following agencies;

I) California Office of Emergency Services:
responsible for alerting all state
agencies to react to emergency

2) U.S. Arm y Corps of Engineers: responsible
for maintaining a navigationa l capabilit y
of inland waterways

3) U.S. Navy :

Co ander Service Group (COMSERVGRU ONE) —
the administrative commander for a jni—
tion

Sh ip Co ander Naval Surface Force Pacific
Flee t — above COPISERVGRU ONE in Navy Ad-
ministrative Command; responsible for the
f leet salvage assets

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  -1
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Supervisor of Salvage — responsible for
salvage unde r public law; technical
advisor to Ch ie f Naval Operations (CNO)
fo r  salvage matters

Eleventh Naval District Northern Repre-
sentative, administrative support activi-
ty

4) U.S. Coast Guard Strike Team

5) Vessel Owners

b. Navy a inttion ship commences damage control
procedures.

c. Bulk carrier commences fire fighting pro-
cedures.

d. Initial mobilisation of emergency assets:

I) OSC — establish emergency operating cen—
ter for coordinating afloat fire fighting
and oil pollution efforts

2) OES — establish emergency operating
center for coordinating ashore fire
fighting uniti , emergency reser-~& units ,
and traffic control; establish state!
region commi nicatione systems ; alert all
local emergency agencIes, such as

Local Police Califernia
California Highway Patrol
Contra Co3ta County Consolidated Fire

Protection Department
Crockett Fire Department
Local Hosp itals

3) Co .nce f ire fighting efforts afloat and
ashore

•. All concerned ~art1ea m.€ with OSC to es-
tab lish plan of action and establish or shift
responsibi lities for salvage , oil pollution
c leanup and cargo off load. In add!tton to the
OSC, 01$, Corps of Engineers, U.S. Navy, and

-i . 
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vessel owners, the following agents would be
present:

• Ships agent
Pu insurer representative
Hu ll underwriter ’ s representative

• Owne r ’s attorney
3 

Government attorney

f. At this t ime the decision must be made to
determine who has responsibility for the
salvage of the AK and bulk carrier. Since the
amminitton ship is now blocking navi gab le
water., the responsibility for removal shifts
to the U.S. Army Corps of Engineers. The bulk
carrie r is not blocking n~vtgable waters but
Is a major oil polluter; ti~erefore the U.S.
Coast Guard is charged to ensure the removal
of the oil pollutant s and the salvage of the
ship. Options for salvage of each vessel are :

1) V .S. Navy Surface Force Pacif ic Fleet —
for salvage of AK .

.~) U.S. Na- .-v Supervisor of Salvage — for sal-
vage of AK by using commercial salvage
contractors.

3~ (o~~ercIal salvage companies — for salvage
-~~~ bulk carrier for owners.

~~) If the owners abandon the vesse l, the
~ (Sast Gu orl could request assistance from
the Supervisor of Salvage to complete
salvage of the vessel. For fleet or
Supervisor of Salvage involvement , CNO
would be involved. There would be a delay
before fleet or SUPSALV would mobilize.

~ . L(’~~Mt Guard would oversee oil pollution cleanup
efforts by the .hlp (bulk cdrrier) owners. The
owners would contract local co sercial oil
pollution firms to complete operations. If
beyond their capabtli t tes or it  response is too
slow and pollution continues , then Coast Guard
could take over the spill. The Regional
Response Team is activated to bring all assets
t o  bear on the pollut ion problem.

h. I~uIk carrier salvage would be undertaken by
commercial salvage companies for th. sh ip ’ s

* 
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owner and would require patching, dsvatertng,
and retracti ng ship. There would probably be
de lays with ow ners , and.rv riters , and salvors
regardi ng sa lvage contract.

i. The U.S. Navy would be responsib le for the
salvage of t he a inition ship. It would be
the responsibili ty of the U.S. Naval Surface
Force to respond with floating salvage assets.
There wou ld be a delay because of lack of
assets in the San Francisco lay area . Super-
visor of Salvage , U.S. Navy , could also respond
to A! salvage with local salvage contractors .
CNO would decide salvag , ef for ts .  Plan for
salvage would be to patch damage , devater , and
retract ship. Ammunition would be removed
prior to salvage .

- ~~~~~~~~~~~~~ “- -
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FLOW OF EVENTS OUTLINE

A. Collision
1. Fires on Ships
2. Flooding
3. Grounding
4. Sinking

5. Initial Mobilisatton of ~~erg.ncy Actions
1. OSC establishment — Captain of the Port
2. OES establish emergency operating center
3. Afloat fire fighting — Government agencies,

San Franc tsco,’Oakland Fire Department
4. Ashore fire fighting — Crockett and Rodeo

Districts , Contra Costa Consolidated
Fire District

5. Traffic rerouting — COTP, California
Highway Patrol

6. Co anicat ions setup
7. Alert local authorities — Action by th.

OES and COTP

C. Plan of Action Meeting
1. USCG — COTP
2. U.S. Army Corps of Engineers
3. U.S. Navy
4. Vessel owners
5. California OKS
6. USCG Strike Team
7. Regional Response Tea.

& 8. Ship’s agents
9. Underwriters
10. Attorneys
11. Ac t ion:

Determine respon~ tbtlt !1es for salvage,
of &itps . oil recovsr~ , monitoring, etc.

D. Oil PolJution Operation.
1. Regional Response Team
2. Commercial Pollution Contractor
3. USCG Pacif ic Strike Team
4. Actions:

Halo overflight (continuous daily)
Oil containment, deploy boos around
Offload remaining oil
Shorel ine cleanup
Oil slick cleanup

~~~~~: -~~~~~~~~~~~ - - -
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1. Bul k Carrier Sa lvage
1. Ship’s owners
2. Underwriters
3. commerc ial salvage companies
4. Actions:

Survey internal and underwater damage,
compute stability, ground reacttons

Repa ir damage , patch holes
Rig dewatering equipment; rig retractio n

gear
Devater, retraction
Tow to safe anchorage

F. Ammunition Ship Salvage
1. U.S. Navy fleet salvors
2. Supervisor of Salvage
3. Actions:

Of f load amm~nition
Survsy internal, underwater damage;

compute stability, ground reaction;
complete salvage plan

Repair damage, patch holes
Rig dewateriog equipment; rig retraction
gear

D water , retraction
Tow to safe anchorage

C. Demobilization of initial emergency assets
1. Fire fighting
2. Local police
3. Traff ic rerouting
4. Hospitals stand down
S. Disband emergency center
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RECORD OP CANE : SAM f.RANCLSCO At CARRIER AND m~i 
l 
CARRDI

TINE ScFJtA1101ZVEr4T ACTWM TAXEN DISCUSSIOW

0500
lavy AZ is inbound to Port Coast Guard regulat Ions
Chicago with typical prohibit passing an At ship

~~~anition load. Forei gn in restricted waters. bulk
r.gist.r.d bulk .01*.... carrier had not checkad in;9
contain.r ship (bulk) is the Vessel Tra f f i c  S~’st
outbound Ira. CIII Sugar (VI ’S), t herefore , did sot
Refinery in Crockett. know of AZ tr*nsit. CC did
(See sap.) not know of AZ transit .nd

did not detect bulk sovonent
0505 Container ship is hit on Sulk Seater radio. 

~~; 
because VI’S radar doe s not

port bow by AZ(A)5 ; crew to fir, stations ; also extend to Carqumonz Strait..
lease port anchor ; holed calls Crockatt Fir. Dept .
port.ide forward; fir, on thri~ VI’S r.dio.
port bow; (AA-2)’ vees.l
drifting downatrea. oil AZ — Crew to genersi
sheen spp.ars (AA—5); vessel quarters; notifies Savy by
Is ~~ty of carlo but has radio .
full bunkers; four s.~~~n
taj ured on bow . OP1IAV Dety CAPT requests

t%4 5 and aseistanc. fro.
AZ — Class A fire s near MALE Island and Concord;
bow. V.s.s1 down by bow, notifies district.
Sir .  injuries.

~OTP stops vessel traffic
in are. thru VI’S radio;
notifi.. Star . Offic . of
~~ergsncy Services (Ots).
Southern Pacific railroad ;
alert. strik e tea. (1 1/2
hrs~ to get a SQ van on•cen.); other not lf ications i
a. In contingency pi~n.
Uslicopter as.es ent of
the scene (heg ira 0515).

Crotkstt Tire Dept. seas
the incid.nt. Alerts
R.d,~ PD after bulk dr ifts
downstrs~~.

RrIdg . tender calls Calif .
Us~’ . Patrol. Sees suoke.
CX? diapetchea tour units
for crowd control. Mo SQ

~~~~~ invol,susnt at this tiae.

Crochet PD ca lls cc t~ 
Any land—based fir. fighting

detsrain, ship’s contont.. would be dependent on ship ’s
Aesessi ng situation, content..

•(Isden n~~~er references
sioulation tree)
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TIM! SCLI4ARIO/EVflIT ACTIOW WZEN DISCUSsION

CC - The fac t tha t A !. ~alI to OES was to aler t
cargo is explosive is on shore fire fighting assets.
file with VIS. This  inf er Shore— based units, however,
.ation passed to JIS. hay, no Sears to light a o

fir e.

0810 cc a ct iv i t a t e a  RET . In S.F. Ray, CCI? Is OSC

Requesti public inforsa- for UT.
n on  assistance fros
Distric t HQ.

0415 11.1k easter says d aaa ~~ 
CC be ta asses ent to

crol sea checking, but no progress ; 4l’— parrol boat
deta iled info vet . Expect en rout. Ira. Mar. Island
report by 0530. Ship (ETA 15 sins.); 32’ boa t

-. 
believed to be holed and with 500 gpe firs fighting

- on firs . p,
~~ 

due within the hour .

AS — let ds.age reports in Why hasn ’t the A! CAPT

A! — Class A I irs, (AD -2) ; flooded the a~~~ storage

2 .60 hole at w a t e r l i n e ;  areas ?
flooding; five personal

• injuries ; th. 3.000 tons of

~~~ nition and 1,000 ton.
of explosives vMch are on
board are not endangered
by fire . ISo . 1 cargo hold
Ia flooded.

CC contacting bulk ship
agen t for tug,; also
requests any Navy help tha t
cao be sad. avaiLable in
general , Seb tltt ing CC
fo rces and response tea s e.
First public news broad-
cast.

Uvy  - Type cosuender also
.øbiliilng. •sp salvor;
one good Mevy tug in are.;
others are one day ’ s sail
awoy.

— SQ levy establish s Rep ly will co.e
liaison point , district level, but

liaison will be located
at f ie ld lev.l.

01)0 crockett PD wants to Expertise to answe r
know if AZ will exp lode. spp .ars l isUed , even in

What should they do? the Mary .

CC responds “T.., there
is danper ; CC relays
question to levy.

cc strike tea. adv ises

~~TP of its ass et s.
adapts pueps , etc. 

—- -- - 
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TTM ~ tCt AI l u/IVEMT ALILON TAK~~ DISCUSSION

0830 CHP cowaan,j post e.ra- CM? would obtain infor-
(cont ’d) blished at Bridge Toll sat ion on A! fror fir.

Plaza . Three CII? die- dept . and would rely on
t r i ct s  ~~volved ; although PD for technical ass es.—
th.r.’s s~.,ke , on the sent of whether or not
bridge ClIP i. still to close bridge ; E’U
focused on traffic control obtains its info Ira. CC;

cc frau Navy. All of this
notwithstanding, any ClIP
officer has the authority
to cb s. the bridge .

AZ — down by bow; fire out ;
no pollutIon. 39 - n S ’  of
water, five injuries . ‘~~~~‘ 

-

tons aground .

Bulk — port bow fire CC CO~~~UU1~~at  ing w l t t  Bulk aaster ve nts to
burning out of control hulk via pilot ’s radio; drop starboard anchor
adrift , with 12 ’ l..t to ha,, n-t i l i ad rJ.on Ii to when he ’. in a good place.
port (AA— 2- - l) ;  fou r injur— re-~ iv its fir. apparatu ..
isej anc hor detai l  nus t b.
replaced before a ~-w line nj m ow. ~~~ ire ’s out
can be taken ; oil loss of - -

fro. port sid e .
CC r r -~~~~~~ fldI to  CM?
that bridge he c~ ~,ed
betaus. -f thrr~ t o ’ AT -

explosion -

cXP closes bridge , but Bridge close, only briefly.
would reopen when A} lire
definitely Out and threat
of explosion has passed ;
rssaina on—scen, for
control,

cc obtaining as s e t s  ani If ,hipa had been at ~ nto—.

organ1itn ~ . Union Oil - Oil Pier , CC would have
volunteers its tir , ordered t he. ‘o nov.,
equipsent.

Atty (bulk) a lert ed ky
agent , who received CC -
call. 4. asks CC to r,la~
hii co ,ntcation s with
vessel, Asse ub les his
teas—lawyer to CC
IIQ, alerts Co~~,rcial
cleanup contractor ,
ca lls tugs , salver,
sad jcsl he lp , etc.
Silty deals with CC at
COT? lev.l.
CC prss slng ~ ty for vs. not actl~g prosuptl;release of clean up or correctly. th, COT?

I 
respo nsibility, so CC can would not act independently

~~~~~ ini t iate r..p-’.e a.asu res
and bjll owner (or whoever (coo t ‘d)

-

. 

is at f a u l t ) .
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in . r V r t a  - f a x . - . ~1b l l t t ’  f !  and

A w . - l n i ’  - e  i n 7 re - I )-
~

CC i - rre. tinrl . I.e . i’ 7 -c

a! i - t i n e  assun,’- . - -  - - - -

‘ - i t i l i r~ te pave r;~ 1 - t
the cl.- an~~- c c r n ; v a -  7 - - i
i t  . - ‘ r~~ V . !  A I -

r.sponeibi 1it~n i i  CC
take , a n t  ic:~. t i — i- -

a - i ll.r wn -~~~l ,’. ‘ 1;.. ir
f r  CC .‘*rrn~r. ji~ a i
! i . t - V ! - C l eaflul c , r t t * l 7
r i p r t f l C~ -

~~~~~~ Sastet n ’ a ’ ’ 7 -  r a . A ”A . A i  it i’ , c t~ar~ a b
a t t e r l  t .  i n j uted ; CC- n-’fi .-~~. Ta~ wa- -.-:.- i rs .

U t t C T  viii ~~~~~~ ~

load bulk and At i,. t,’.n .

- r.~ tt ~~- tin g f l t t ;  - -i~ry..~
n lca t  ion. s . i t ’ .- CC ra. .it
via pilot ’. r s.t~

C . PubI I. innin - e n

(ii w i ’ l  T~~t.’ e. •

ahr’u * t he At to t ’~
, ‘-.as

A:; ; — t r--r ’ar ion ’ V
f inish,. a - n 7  ‘

t r ,~- - - vs-*a- - 1 w i ll  ‘ .
- ‘ne * r - ~ wi ) th. A

fl i no ti t i r ’ -
~~~
... OLS - - t t ’ na .- .- 

~~~~~ and
n~~.ra (CocO) P’~, w n i  ~ n 1 - -’- .1 response to eserger-
the ‘ a t T ~ n . ~~~’ nI t f l at  I - 

- c1e. . (‘Ic a l t o  s e t ’ q ’ fl

~OC0 not iC~~.t’e c r a t e  O (ft.~~ a. ‘~~ri  an~ ;-
~ - n -  , n t p r —

of ta*rgenc y ‘..r~~n r w I t ’  ~— - n ; i c a l  ‘- r e ’ .
(015). The i n  it is e ’ a i e ’ ’ lv

unique I n - 1*~~t f  T V  A .

- Hr d a T  i t t . .  ‘ ‘. r -  “
f l i t n  iI iei I

di . n , ) ’ a r .  • ‘‘ - r I

‘ f l - c  would ) ‘,  in
n t  evadua t too if  re
were or4 . ,1

_ _  _ _  
_ _ _  _ _  
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_ _ _ _ _ _ _ _ _  

A n n ~~~1A) th  
_ _ _ _ _

A ’  - . - . .- .-~~ - A ’ 3  V t~ *i nO 7 ’  ¶ 1~~ - in

‘- a ’ . l V  n ; i . 1 c~ .~~ e a n ;~~ ~‘ I , ;r- ~n a! cm .’%-

kt- -; .r . ; a  tha t CC c r 1  IOu.’ pumpn ~s.i w i t l n  CC . .
‘~~~

to c - -on fu I c ra’- n,I h’ an...’ n .~~~~ ions of Ia ’-; ~3 t  -

I n  - ‘01 S~~~I1 n il t ’ n r f i n i i I~ and I i a -. ,-~~ - I.’

is a~ ~r t -  ; - t ~~ ~n ‘- . -  - 
~~~~17  ,- - out ;~~t .  , : 1 . 7

ltI.r,I iga1~ -r .115 ;r .- .r-~ le t these ,.ut.

‘.~t’ - r .-. . - in oi 7 , ’ 1  a 7 . 1..

. n l atTVii .r ’ 7 A -

in t - .~ It ~. t t n aa~ n ’ nt  -

CC — P t r , n . .t ., . t

r’ ’ ’ I w- ’ c ~~~~~~~~~ ..-14

:! 
~~

:--
~~
‘ ,-~~~

“I . , . - ‘ca r  a - .’’- ’
- f .t ;s-.r e.e.t., a l t . - .~~~

-
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, ‘ m ., ;t ’  A i’ ‘a ”  r-
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it.

_________ - S t ~ -8.II01E’,’tN~ A cTt s.)h ~A)I~. ______________

No i~~ tnent danger of k.co .ndst 1,’r. to

(~~om-.t ’ nt) explosion , ~ch ~~~~~ is w hi c h passes 11 is  - 1 ’

w e t ;  reco nd os r n -a. s s -  and loca l Sherif f .
tton at this tins .

sa~ i v ia

t on Nay’. mc. . a-
7 2 . 71. 1 1 - .

CM? is ehote msna.i t - I.’. i s , t;

- A’V bTtd&c -- ‘ r~~t rsl.1. cotstr~1 Ji.-c r’ai;s ’r.~
I in i f  Ii’. I ; I t  I s n5 . ) .S  a re ~.

• - I. ..- nt t s - y  a Ic - r.j  tt~ r
they wn . is! s.f a;n ~~~ - - - ‘r ’- -

Ia m l h  5.~ .’f l  Irsis :~~~~- . —  -

~. r t I t  Il-n 
j n.’;.; ~~t s d,ter5iflre thi .

t :~ ; a~~ jfl* it.- .’. ~~“‘ I
- 5 ’ I I C % *  A l  m V  ¶ 0

r r t r . t  life ani p r n ’ p u - r t v .

a t  CC -oo .a~- pn ’s t  I a

ove r : - - .  tnt - I n f l .’~ it . I t  - 7 i l is’i - f.  ,

¶ A - ;  fiui~~fl~ CC co-l ocate
a ’ C . I ’  ~~~~~~~~

A ’ ’ v  t~ .~~’’ 1 a , • C f  I n
et a -  : . . s c- ;  ‘‘ e n  w11

- - -cr ete -I- j Oin iSSI Is-t-
ea- - ‘ ante , v ri.ri N n n r n . %

t IC ,  I

• - w i n 5  I a - .  c . , - - . t o n- ~~ CC. nii,~ ae, ,;a ’ t-sn~~~. ;- CC saT. :r. t ’ r absence c-I
5 , • bbls ‘ oi l ta.tr.~ abandoning, 5 %  - . n - . m a a t s . adi- n~~s a ; r  sat ~n. fi t - c

- . ‘ - hr . •‘ lll ‘ - n t  - - ‘iavs tug attire. ‘ - a i s i s t  f t ~~I-t 1r.t - a rsf  7 1 1 1 ’ ,

- - or; - :  , i - ic y a han-I n’in 1 1 ‘ 1’- .1 Ii. 
~
‘ l a n  - v a t  P T  I ~~I Ott 1 Y w as  to ( 5 7  1-

a - l~ - on ;r.- ; no ~a ‘ 7 0  c-tV 1 1, 
~
- . 1 k ’ t I- c fi r , in’ it”

a- _ W V .  s r  t h e  c i sc ; .  of is,
.‘ n - Absodnmr’

- d I r  a c t  iott rr. lode. tI’t.

Al — . t a ’ - I . ;  t ; . - -~--~t..’ ‘sn— I s  ~~ ~~~ t’I- - a..I ataimc .- a t

c c -~~ ,an-d ~H’5( as well a.
H.~. I~.ti~~s1 leve l ciii’’
t at-sc . do. i~~ Is qsC~~iV ’ g
Cflfl ’ c cs~~~ nd 

- a ’ - n’ ci
doc k ii ha.pered I-v -

~~5~~~~~ V 5 ’ t n  a l l o t .. — sore
photses needed. ctrfk.
Teas ask. P,JT t c hec k
po .sibie e~piost ’. nat ur e t
of sol asses t ank s

______________ —
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________ 
$CUfAN1OJEVLWI i A : ; ‘ . . ~~ s . ’ - I

1000 CC ~~~~~~~ 51  ii. $5 5,A ’ n I

(coned) Ccase ,cla i; ~~~~~~ -“
cr5 57 . ..,’ ‘ - a ’  -

a t  l , a t . , ; 1.. ., n’rr. -

S m , ‘w ill I ,  $ ,J1.!.’

a r e a
Fit C l , -  k ! ’ ~ s in. y e  I
s .s t t i~~s’t s  - I ‘- -. 1k as CC

- - in.... w a t t ~

-
~ 

- son It - I 5n5 5 t ..A I r -

w i t ’ ‘n .. !  • ‘a .  ,a ’ l, r  Cr ’
ill- re  it,., It r I,  ‘ a.

- ~nec ~ - - ‘ ~~.t - a
- s i -f . - ‘ma ’ ‘ ~~s 5 t

‘ al ~~~~~~i”! I s  c s - - t m - - a y e

CC

- I - ~~~~ . ‘ - c,- ’- -

SI’ ! • 
I-ut ts, ’ a w a y , -  f ‘ I  , 

-
s I !ua t l -r ftc’s his 1 5 7;  - -

tse ’~ a i r e a - I s  1 n ’ . a lin ~
assets ‘ t n t .  * ,a re~~, ~.l.

- l i t 5 ‘ C T  i ”.~~ 
1 A 7 * % .

A l l  - (B. j l ,’ a ’ I a .  f — e,  a
svs- rr t s ’  CC c~~~~~nsl in O f i l ,

von ’? p a rt i ci: a ? * lr a ’-V ’ -

publln rrr.. “ t . s - ’ ‘ s . -

.1..— . a s ’ i..-. ~~~~~~ ,act.r
a’- - ’ mew n - I
ate t esan ts ;  pr ess s - sd1  -

obtain Its in fo fros cC.
a’s’ Na-s’v.

Sas’n - r.qu.sts 5u-nsf fr ..l
f--. Ik car r ier  r’vr.ei- re ~
n- f lor .i,’ hat -w~~n i t . b t7 .

A t t y  (Eulk) ~~~~~~~‘ ship ’s not going any-
whe re , ”

t Navy CCPt5-E~~V . E  I Is it.

c h ar g e ,

10 t’1 I Bulk abandoned, I-’.Tnir.g CC - co ’~’r convenes press I!av’. and A t ; —  s Ic onl’.

Al a~~ ’ Sec ur ed . n r ~~w co nfe rence . observ ing. Basic Infol

~~~~~~~~~~ 

- vessels  on scene p icked

I 
Th. Navy has - r-r. ’ r a c t e- ’ up all surs’i vs’ts; 0 ’

I with a ec ~~ e rc i a 3  c’rg~ ni- i inent danger to

tatt oo t hat rros Isle. s— i l  shore area, c-c to o i l
r.fin.rv ; bulk I.
.1. dc,vnstrea’ frc .
bridge , 100 y ards.
offshore : oil contain
sent equipasflt is being

I 
d.p)o’ved prior to t i de

I switch; 8,000 t.t.ls
s oOt ~J t  (cont ’d)

C 

~~~~~~~~~~~~~~~ 
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10)0 spill cleanup set -vi c e. of oi l  have leaked
(eont ’d) Stat. F~C are g.srlng UP so far . Th. bridge has

to sav, oil y wildfowl, suffered sit-sisal smoke
Spill control costs ar. damage . The CC baa
being paid by Conting.ncv in it iated an inves t igat i on
Pond , Evsnttsally courts to determin, the cause of
will determine liability th, collision ,
and aseign financial
r.apondibility. Tb.
Carquinea Strait will be
closed t o  shipping until
the fi r e ’s n’nn t end the
~~tll has been contained .

1400 Savtn fl e e t tug has arri ven ’,
j 5 5.nt.j~ nn ri fl g at l i t  n-f r -

lfav’v developing salvage
p lan . patch th e Al , r”i-
it • then espis-’- i-sea s ’- .
gear and salvage ve ssel s ,

At tv (Bu~~ ) s f t a n s n ’ % l n t
salvage with d~~~.-.. m ansi

bu1~ ap : .

- Firefighting ?T~*a ’.f. t This represents t f e  safor
;-mngrrn ’S . Aaa.t s t lna ; marine fire fightl n g aISe tn
C 5 5 l 5 7 .  hr required inc lude : in the hay s rea .  ‘~.amine
j:’boac , Nav’ - tug , SJ. è fires are On -I  par t of
Oakland fireboati , I-u~ v reg io na l ,I l . as ter plans .
tender, also Rn: PU de.tg-

- nate n ’r.t r . l l~~d air sra r
at . rad Io,. I’

ask ing provisions I
crc.. inspections -I scene-- - Strategy ~ I

‘:sr ~ snI 1P , t ’ - e’-

atte mpt to rut; -h ‘t n
i - s I - s ’ s l.a~ i t-tg l a ~’~~s .

(‘H?’. t r a f f l ;  s - c n t t .’l
op.rat i- -ta still itt ef fen t_
They’ll reopen the shore
road after th, bulk I ire —

has been extinguished . -

Iec~~~end that the
railway be r.op.r .4.

Pt). still in r.sd Inc.., -

W il l remain so until CC -

assure. the. that marine
fires are out arid won’t
reoccur .

018 - The public safety
rgency is winding

down, with the exception
of o i l spi l l  operations .

1~. ~~~~TIII 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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T1~ L $c~i~ k1Q%fVENt ACTlt )% tAE[N DISCUSSION

— lSOO gg putting out an anchor
because h.. so close to a
bridge abutmen t ( : S  yards) .

CL. seeking technical
Bulk fire n n5.5i (M- .’l- ~~~ a,1~ i. e re bulk, what
(U—b—I). is its stabIli tv~This will be ~r1Uca 1

In oitlo.d ing and devst.r-
Ing operations.

Acts’ (Bulk) meet s with
CC to discus s their oh
offloading (and salvatc
p lans.

CC sass b.il~ now ii
c.b .tructisn n to naviga-
tion. Bequest s tha t
Cot pa -f Engineer s sc
designat, and mark-
A n t i s  Ipetes - - i i ian h ,y In

.1.1.. of the st r a i t -
Asks  Ls - f r %  to run the
s
~~~

1l t hru their lay
M— de I - - Ven t s .

I’ - )n.  Be~~t n .  it transfer crete-
ions. mc’s I ng - f l f rom

damaged and vulnerable
t anks t o  stronger tanks.
Containment strategy is
it’ halt outflow , then
concentrate on contain-
ment an - f cleanup.

~~ sass spill containment
wi l l  tak . several days.
Adequate asse t s in has
Area. Prevent oil moving

~~
. river al-c”. Benicia

- ( if .t l’ Suisun has’) at all
cost s. Nin ilire sc-C t  of
operations so tha t respon-
sible part s ’ can a’ : for

- 
cleanup .

i-s - n - - ~ssl k master viii return
.hlp to assis t CC as
necessarY .

Salvor retains salvsge
engineer t o  work with
Navy .

AZ r.c~~~~ nda that
bridge stay open and
salvag. begin.  No
i . diat. explosive thr.a
Ship aground its full
lmegth and appears stable

___________________— - -- -  
. .— S’ 

~~~~~~~ -- - ~~~~~~~~~~~~~~
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1,04 ’ CC sass bulk .-h leek will
i . 5 -t-.t ‘ di be stopped lbs c-ft l oading

s-n leakage ) by Sidnight ,
Therefore the s t ra i t  can
he reopened tomorrow , with
a security lone around the
wrecka .

~ttv (Bulk) cal-I rs owner ‘n;sr v r r n -r ’I e s t i m a t e  on!

tha t bull say he a con — salv age - n t I  is a ‘ i - s

s t r uc t i ve  t o t a loss (c~~ I. dec ision fai t o r here. A

~~nen should c c’nsslt C~~ de c l a r a t ~~; .  invo ls-et-
salvn -rs ’ , surveY o rs , huh . pc-sail- Ic - - nt h o t  bet.’t-t-
afl si ~kl undervnite ra c-ri t f . ,  llnj h i!: . n 1 I

t h i s . lie a l a n - antv~,aes w oss is i  rather not l as- n the
CC - f CT!. possi bi lit y . ~~~~~ ‘i’ - :~~~~si a ~Tibecause t ha t  would requ ire
~~~ ~-~~~~~ -s ~-~~-~~ - r— his pacing full insured

5 ati ’-sn on t i— it s :aw — .- n ,s  v a I n n e  ~~n - the n vI.rl ,

- a . ;5 l s - r p a  c-f f t n c i s c r r a  P4 i n a s s r r r  ~wI.- - ws .n lnf
as—.rr - - have t -  assume i i a t - i l I t t i - . -

~~~~~~~~ parties for
-: ~ te . l removal. em - I

— s-ease l is *l .A~~ f 5 T t C . ~ 
I , al;. 4

-
- I 

the n’s~:r~ si.. bases his
ntes 1 5 1- -n on c c-st t I-In
an.t na r lsr t  n s ’Fj I t  tot’s t s r

I f n I a  sh i T  - He ,,i I I  f s % ’~i-
- hi,- a sv is , tIn c-w iser on t i t

best i- sc-salt-I, estimates as
t o -  possihi i t s  ansi s a t

- .~f salvage . a n- n  tb.  value
of the vessel In . damaged

5 - n f i t i :  alter s alvage is
ompieted .

. li- f~ 
n;~~~fflg fnst : I - -n

s’ il - f . -h r I . . 
I

s ‘ s i t s — vii’ . -
a sasVage •flg;t- nr r .
will .,tabl ish a f- .
salvage p s s i t- ansi est imate I
coa t .

CC - w i t ’  f i re  c,,st and
threat t o  lives lessened ,
marine environmental prc ~-
i c c ’ ion beco me s t s p

priorit y . State TI’ i.
se t t i n g  sap b ir d cleaning -

stations.

A! So-nit o-red t-

ensure stabilit y . A
salvage plan is being

wil l be c~~~ l.t.d by
late .yenh.g. Legal
t eam, gearing up.

~~~~ developed . A survey

- — — - S
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D IS C Uf - f - i O b

l~0O Bulk master his a v n - l n s . t e S t
(cotit ’d) crew on board to assiat in

pumping operat ions.

S.lv r says bulk survey
(necessary for salvage
plan ) won ’t be feasibl•
until ‘he ship cools nf l .
Survey should be underway
by 1500.

CC to  develop plans for
furth.r action . Will
have p lans r.ady for P-PT
meeting at 2000.

CC holds ‘ness ns - n ! e r e r n n i

(with Navy irs atte nd ancs).

.*va A! ssiivgkr Nay’s intend s to offload .
could take as long as a and t orneto - te rs-cover •
mont5— - much cargo as it can

p rl. -r t o - sa lvaging t he
CC sa s s  t~~;iI was a t r e a ~ vessel.

in o ini ent . Pending con-
ciuaiors s c-f the investi-
gation . t here , no need
t o  change procedures5 c t  -

015 - Governor has U-
pressed Inter est In the
incident .

2000 UT Planning Meeting . NE Planning ‘~ect hr -p
chaired by i0~ P. Att s says t o - c  earls’ t s r

owner ’s plan of act ion .

CC - at a •inimu~ . aank
the wreck .

Mav says MAP-I Ia . Ship-nat
will bui ld a patch for i)se
A t . Salvage v ,ssels will
b. sent from Pearl Marbor.
Cargo w i l l  he offloaded
prior t o  salvage. Off—
loading w i l l  t ake ten days
sa lvage will ta ke thin s
days .

CC will escort  th.
explosive s lighte ning
operations.

Onc e wy ec k. are marked .
chaitnel will be usable.

.

~~~~~ —- -- ,,.
.

-~ n , — , - -
-

- _

~~S-~~ 

— - -— -— --—

~~~~

. —-
~~~~~~~~~~~~~~

_  
-- _ _ _



~~
- ----=--— _________________ 

_
~~~~~~~~~~~~~~ -~

149

T IM! ~~~~~~~~~~~~~~~~ ________ 
AC TI ON TA)Ef~ Mn- - 1’  ~~~~

‘000 t~ i1~ - - The
tcont ‘d i  qss i let  I i . -  cleanup . t l~

I.t. t t i - c  - - -

asn.t h i - i I I  ta t sI ll - n 5 I  -.

the marshes I s ?  bird s .
F s r I u t s a I ~ 

— no large t’ird
populations are t t ’  the
area at ~~~~ sea t s - I  (t-~a;

fZ ls~~~~~~~-a snI~~l t r a t - s t , - t s i l
refiner s-

~-~ ras , .-I . i t  -.~ -

C ’ s- isnss ; -- - : m~- s-,-~ v l a
t t . sn~~ -, t . h.sn ;- ’. CHI
s-ill ,,n,-~~- , t .s ’. a it. rsal;anin

- 
t . -

~n t t  n - In - - .. -. . t . ,  ~ .

~~~~~~ t~~ and ~
- .. t , - t s , ;ns ’;- --

- n  sa :\ac , .,t - r.pait
,- -.I ~~~~~~~ reconmen5t s

hI. : -. .  -

5 a..~ s c- f ~ l~I ~,-

- ‘ s. i n - . ;‘~~ about s-is s ‘ a.

~~ 
- pay , t a k e

measures I i - -. ~~‘ s.- ’ V t  1

S I I n n . S t ic-n f s n•  ss,h - .-an .

I . 1  - r et’s 
I S t , ~t s- -

~~~, ~~~~~ 
‘ t l e t

~~s s i t n . a t l  nt
t , n • , ~~~ -. n~ f l f p. .- . I -
I ‘, f’ . I n p  t O

2000 015 — .O’.~f I ’  I - - ‘ I - C , -  s a t i 5 f iC s I  5 . 1

~~~~)I’ ; . s.s ’ ss ’~~, y . .,- - ~i t I S 1 s I ;  f t - - ‘

II .~I I i . -  r~ n’ s - ~~ t -

a ’ 1. vhrn A5 wa s n~~o- lire. ~a a -I f s - n  CHJ’ ,-
~

- a- t

I - -I s ~~‘ i -  C - p5

Sa. - s  n . - - t ; .  ir;r,’:.I amsi - e s ,  ; I,- the In o ’ I  -

‘re f. .A— ” c leanup tIn ;— I 5 ar flc - I --  -

cc-~~ e-rIcal s s i- .-n - r CC ~~ is  t ~~ ~~- - ‘  and
t C 5 .

~~~~~~
. .1

~~~
’C r ’ -

CC - - n ’ i a -  1’ sf ti; t ‘ nt-n t ‘ - si .
~~~

‘ I

- ccs .rc ial organizations
for hulk containment as-s . ’
cleanup. (oc-i dlnati on s I  s i ’  

A. q alv age i~~an is  
-

(ref. A D — 2 - l— l— l , under development. Cur—
reIn ? thinking is t .  c-ff~- -

load exp losives (ten s l a ; s ’
~

lightering); c omplete s
survey; make mold , then
a patch. 5y t hen. the ts,-s’ I
salvage ships will have I

Is  -tn -i’d.)
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TIM! scLsAKloitvl~ T At~~~~. Afl ’. DISCVSSION

000 ai r i v  I a’5 .4 ’ er ?-5 n
(cont ‘di -is; - g wI 1 sI s T  1 1 5 1

a’ . t - , J e s t .  - 
I

sa - .- . - .~ I ; a  w I l l  a r e ;  -

At . 1 ’  Is ,- ~- i i d pr as
- ,, a- r I ls~~ t s .  C’;-et at ions ,

s a f e t s  zones , e t c .  sill
- s - . f inat .  s i f t S  CC 

-

•~~,.s ’ . in.- it c. 5 .1 5

• and ~.t I

a) ‘ - a s - s  s~ a ’  use
1 . I . : ,s .  -

h i ~- c - ’ : s s n  nd a-I d 4 ’
r -n t- ~ to r.,- 1-r
II . 5 1 ~~~. - ‘ C-s-

c)  \~ sent. .  1 T  
~~
.n

5 . .  I1~.5 ‘ ‘ s . .’ iS
- . ‘ ,~ ao- .0 I - r

i , a l *
~~ .j. •5 t t~ r ’

1’ )  P~ s - s n . - ’
- - It f - -ct ~~~~

.~I. InI ’- ,t , hni~: ’ - s I S
.

~~~

‘ ‘ , ‘ - : ‘ i-s
11 ne , , ,

a 1  In . .  y t o  s o .
i - i n t I s e I  and s e - - ;  :.

— . - ‘ 
- 

C Ot’.% 5.1 * 5  .s —

-.: :,- .st t s i l y t a t s

- - , i t  - . t  r. s -s . h u l l
5 - -

lsr :n.- .. . - -1. -t- s t

- - - s ‘ ‘ t ime s s . .
- - ,  I - —~ - ate its. - -

1 )  A 5 5 1  — I n .,~~ s . . s ..s ; In.

• inf ‘ t aebe . “a . -

si - Id  .s ; .  t .  - hs- --

“ I C e S . - - .  a
anna s i - - .~~ do .

I ‘ -~~~~
- i ci- at,, - s n ., , ,

a ~~~~~ I V C  a - 5 t . a  I
T t c , ; . I  f ¼ , .

~ ~~~
s It  . s . t e t ’ - s n  s

Sur-ve~’or’s report on
“ulk ship condit ion:
fii’e d aged the forward
200’ of hs~tk~ bu lk
agrounsi from midship. to
bow ; carg o areas and
bulkheads damaged . Cost
est ima tes due shortl y

— —------ ----
~~

- —. -~~~~~~~ - - -.--- ---- —.-
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s c F s A j i I n ’J r v t N :  A~ : : - “. ~.ki t “. [lt ~ctsS

CC h I S S  IJI n - - s ,. 2 1 5  in- 1 ~~nJrt most circumstances ,
I.~~. t 5 t  4. vest .IIl. - ., At i t . I I , I i t- n . ‘,., : ‘  t s s n t  re~u .rr.S t I n

1. -ri ’ . froe participate it - Cs. pr. - en- I - .
— . ings. T i e  a’s, .‘; i n n  I n .

t ’ ss rule Is r e n d ’  -eat-
r ha; ws r 1,e .I up ings conducted I- ’- the ‘- - I - .
I In tn  ~It l . 4~~r.

Pa t ’ - - - s

and z. - - a - . -. :t’.r a t  -

.1*. ’ $ - 5 A lso , t 5 in,-

- I a - . - ‘ ; - n ~~; - - n  a! ’ 1, -SI

‘I r i , I . t V  t , d I . d ,~~~~~~~(’’.t 1 5

5 • -  - S
I z - ha- : a - - 5 1

— s II. ‘ , S f - I : - ’

-~I S 5  as i S  5,5 . - S — - - -

3t.~ 
~~~~~~~ 

~~~~~~~ 

.

; a - t  .11cm f a s i a  - ‘ - V .

A lt ’ r ‘~~~ , . ‘ -. I
os’ r t  ~~‘ -.s ’ 1~ - ‘ a- la t - -

a i. . A s - n  — . I ~,aI fsns :
- ‘ . an -

t - a s s  It ‘ C I l - n - ,- ”,. ~
- %s m at ’ e -  1 s i ’  - ‘- - - 1

h - . - ‘ ;e id S - 5- 5-
the ‘ s c 1st- an 11 s . n s ; t

- s e,  who USCC -ha ’ - i ‘ * ‘-  i’

‘,i.si -ie ‘ I - c , .s .

re n 5 . 1 s t - s  5 e ’ .

Ci- - ‘ ,r n- - i, invest ; 5 a  - - - CI~ - F”..T. A I n ’  I rsCa- ’, ¼

5’55 In *‘s s t , l d  a - n . s . ? ,  1 ’ .5~ ‘1501’ l I s t - I ;..-,s clean—
sir e - - I  Is  ata ” i l n ;a.nt an-; n.~ S n i l s . ~u ’  ‘ ‘- fl.” I A
- n r  - ‘- I  Sr  s is~~t - ‘l!’ ., ’- - t -  ‘- n - a ,  bond 1’- a l - sn - a t  5 ’  c i t

if Irasii’ Ie. c t  - - fiap5 -;a . Cs . s — c
n a -- s t  Pit club si ll ‘ I~~~

- I n .

A l t .  ,s~~r e e s . Thi. ; - t - - — c-sit S a t  C ., 
~

- -

5* ’ 1., a g a : - - 5 cre el is’r - - S  a ! c a. ’n a- s  s , -  - ‘heir

~~- ne I Ia ’- . . I S \ . l l a b i i i t - s , a, . t f -* ’ ’  ‘ 11 al a .
pa -n -r . -mt -t t ’  an- 5 -ne r . l i - a - s
psi - f  1 .  T I ’ - - ‘-n I s cc S I

p
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~ n~~~~~~t l~~s .-1EVfNi Ac:: h TAKEM DISCU S!ON

A:T ~ ( t s r  bulk owner) s. - - -
‘

t o  an s’ 5 - l lgat i o n t .
remove th~ ~n t a - n l .  Corps

CC s i l l  have to re-mo”e
t h e  s i t e , i s  and bill t ’sa-
p an t y found to be at fault ..

l’ t e . ’i re ova l t  ( c t - p s  of
Engineers has tn face the
f ac t  i t - a t  t Ile bulk c a r r h e r
has been abandoned .v-.n~
remove it. Howe ’s , r , Uses
wouldn ’t a c ce p t ainsnds-n -
me t-s I ’ in  ‘he legal sense
- i  as s-ep ting .- s’t.t,. an. wel l .

COt. s i n .s s l ,f aue Vh e’.-rr irs
I 1 -- .nnst h ab It b n ~ r the t.’t- CI I
I- I n *  n . V 5 t  . n 1 .

~-. srt-  I ‘-n I a: s.,- ç. 11
. - t  t a n ’ ,~rJ ,-s; ’. s~~~~ s ‘, ,~~. a -  a ,

t-’ h ~n w i l l  oven , ‘ I s  ‘-f
si t- ,- , a remo va l 1.1
, J,n~~. 

~~ (‘(,~
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IL-st’ SCL%A- n : ‘.‘Lt~ . An ::s-\ :AI . i’-
—— —t — — — - . —— —  - — - — — —

j - l It s ic - n : I- . ~~ ‘ t .
~~• 

t a r  ¼ A ,  I S I n s  as b efore

Al — s i l t- i l  in  i t t  - f l l j.  Ci; 1cr t n t  or,

‘ i i . -  ~At — . . sI ; l~, 1 t i ,-  ,.‘âifl ; -I
esp i . s : v e  . InI SOt. K,’,

mer*js to - II  tha t hr idge I

- 
~- ‘ CI .’~~Cd-

- HI el.”.cs. - a ,  - ,.. l snr :

- -‘I — pr elnsitns s - s dame,,
a-n C) ’ h5- ’s~ - .-t - .

, - - l t  N- -si . ,1 .ar ,~.n i t s .
- s is i; s a ll ..-’ I

in ‘ :1,-

08 30 m r . - ’ 5i-n Af cmns s.- exr I. -s ..-n 
- 

It’- ’s .Iditi, - s - i 1. - - I.: ina t~~c-5
in I Ssn’ 1.1 : a -’* ’ s -  s I  - Is CC ‘ ‘ c- ‘a - ’  ~ - ‘ . ~.S - s * - t - - ‘ - - - as ‘.1.411
- -  , , ‘ S  151 5 ” .1, 5  as. I n c a  - . iicqueat - -

~~~~~~~~~ t . sI’~ ,f at (.1. I r.o and mobil e It- . l a~ s.att’-ns , ii’.- . t t ’~~n - .1
S Cat r r ’ I -- c ’ V , - t . ‘.‘ 1 1 1 . - s  S- a - S . 5- c). - h i s  ,1 ,  C — s I c - l a i r  t~ - - - . i n al

- ‘ -n t ~~ . - f  1- , r a i s a : ni-’ I I
- 

~~~~~~~ ~~1~~. .s ta - T p lans .
n r c  II .r..i r na ‘~~1 ‘ . 5  ~~ . ot 1 ; ‘ - ;  - S T  5 -1 t o  * 5—and - :  C t ,

5.r 1 i fa ’ ; * 1 il l  c - -  ~~~~~~~~ 
‘‘

1. -n
- ‘1’ c - . t  n I l . - .: , and n t i f i e s

I it.. f - i .  I : e s  I nrc
.s’- ’a - t  s , n )) ’  ~ ,r~ a

r eaps’s--ne I . r . a - n . .
A.auaea I a - l a S  1’ - , I . e

- - c - I-. n. ‘ - an is-s .
. ,s . , S c -  t,.~. I S ! .

- ~~~~~~~~~~ S

C

ci; C i  ‘ “a - ’  It-. mat
I. ’ - aaae,t: 2 t i r e ’ - I t  

-

I 1 1 I’.~— ,‘ N - .t - I , Fva. s A t  in’r decis 1 -  - is  ss

- ,, — I,, .: : c l s - s s  , ‘ n ’ S  a - ..¼- , - t ’~~.e’ I an.~
• 

‘ -‘~~ - n ‘ - p; ed 5 - . - .sIn ,- ‘ I , ‘ c- by ‘ t ‘ ‘ 111;

- 5 ’  — Mar,- l’...s t,d (1 l’2
5 - .

1’ sa -  , -
~~~~en4 . 1 . - local

,1 .,r r ers( t~~Ia t  *!V~~ I”i~~~’ “

‘5- 1.1 5’ , ’ ,- I ;-: .s-’..s r .

blast aTel (~ s i l t- s n .

At I - - n - - J I n C .
5
~~ I ’ c 5 . ~~~3 , I  r r s i

ordered I. aban.h. n aM p
i~~ ed I at 5-

FIn- 5 under n f51 c s ~
,’- r nf i na-

ti c - n and .Ir- S r ;  di re- - - I

t i - n , I’ r n- n c I . - t t  l’ l- is  I
I 

Ig ’-II ing I ‘s. mar I sia
¶ s t e  and Ci)4 R e f  s o r t - n

‘ sit ‘~ n i-st nt - - 3 5 . . s ’! 5 1.
n ’ s! io n s ; a- -

I s  l ight ing b rs s a ’n

I Iir,ø. -

t
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T I M ) Sn L\A R In.’ )‘V) .~~ AC’Tt * TA.1I~~

t)~~ s S  SQ C~ assis~~~nc. In tig ht~~~
( 1 .- r I . t , ing dock fires f rom water.

0E$ Je.. at.a local e*.r-
g.ncy; working with count s

- to sta i t evacuation ; how-
ever. still no county -

request for ~ itua l aid. -

‘.~ )(X’ Bulk aground , on fir, near CC ‘ Plavy tug s with tire Duration of Sir ., i fire
t)’av ta Point a. he fs -rr ~~. I ig ht ’.rig capab i l it s  are c-n. -ft êt t .I ic -i l eff , rt s short.n.d to
At aground i on fir. .t’- v-is, their say; (5, 5’ I_ l . flC1i: gp.);-ke ap ga~~ action , moving , For

from bridge . FIres coming Rn,. FAA establish restrkg—exa.pl., fireboat ; would tal e
under contr ol. ed a irspace. kill re spond longer than I n s ,  to rca ’

t o  shore fires (as rrq ;s’sI- Crockett. A supar refinery
Cd is (‘ s s I t .  ~~~~~~~ would  pr . -i- ai-h’ s l- nnr n for ‘-~~

ass es s only a f t e r  ma rina - da y s.
I I r a’ s  are under , csnt r .’l I

1 CC l I r a ’ I i g N t i f l~z I ’ m , - ”  a te

1 at s I r  r ngtt . .
- !‘n’-’.- t n . h . .- S n  man or land

fire - -  t , : r n i ~’ ion
’

VP’ assets  - I!. units in
area; 0 more un it s at . on

- t’ ,e was’ from n - t i . a ’ C  parts
of the n )55 In1 t 5

10 l a - S .  ~e sir I s  s ~ fl 1515

ed,I ’ l Sue ahot t l y .
.~ “ Ir~~n,resi Li ~I” refiners .

- ‘s- f - - un I ts Itt area.
..‘~~~s.r n  a ’ ; - - .~ ‘ s I c  A t t y  tb ul ~ 

- M~.biI izv .~ as
pilot ’s ‘a ’l b.tore : however , CC is t i - n

t- ni~~ . to assist -

- wants to  know if all
- 1 .,- missiles hit t i — c .~,‘tn t ra

I n -s t a a ide.
ii~ r efi ner -n exp lodia;

casua lt ies ; a’- entire tire
unit is sii~~a ’ - I -

-a.-

L
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‘ C’ s,. an mad e A nAI  . - - t n ~a ;
I a -  to  I l ’ s f - T

I I i l n nil h i t s, i t .  s s .

S . - a ’ -  all a S . , t s a I  Ia -  l i l a  ~ tu ,‘ s - n - T . l It- n a l r a .  all
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::;~ s.
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I - .‘l’ ; t .’a;let aomr S a n  I. See-f ‘ a ’ A ? i . 4

- - : . :  ‘n.e ’ : - ‘.~~ - I :re ,n,- r ‘ ‘- (;-l.-~ I n - n.,
c t5a 5 In n .  -~~ -

s i t )  -n ’- - i t - s . CO
‘sa - . ’- S i t e  - 

! ,5aC ~~~p5.55; S i t ta l i r t

~~~“n t .  ‘ c - S  5 - o a t s  ! - - ‘Sc-
- S t  - -  a- s L t u g s

No,: ’ I s - a l ;  all 5 . a s
a i r s -  .s~-ni ’- i l : s v , a l l
n~. .i’ I .  l - ’~ al ’ .
querl.- l t .’ ..is K’ ’ -
a S -  st I r a - i l  S I nc ’ : ,
ic-li a: s ’ L I I I  a--

A ) 5 ,~~~, a .~~~~~’ ’ , I . ’

‘ 5 1  s s ’-nd~..~ t

tog a . s t c r .  ‘ Ia- !,!-

a. t -n. L i.ara,- .l -

1 - I s ’: ’ -

n-nt-.

Sai l ), s-..s r - s - a - t  -s,.., -

,..“i S a 1 s i . ’ agert

i r a - s  - “.55 T i s - I l ‘ 1 ! , ’ ou t :
1.14 t e l  i!ne s • i s - c

ue,s$a., - ‘

f t c ’  n- - s

d. c b- ’s - t a t ’  C T a - s - n  —

s i n  I I  i.e n Il  I’~ 20— — -
s ins,

cs 1-o~~~~~Iss.hI -.~ 
- . ‘ -.

;~~~~~). -
- at Pr-son ‘- - i i .

A l l fl’’ I I ’ i . lt I !..
.‘T’i i r s- a - - S  and a-n ‘.1 1 .

Satin; und,rw*v (oil
*ptlI - lean- .:’ .- -‘s”,:at

Fish * .~~.,, a- ’. - I

n H )  i•~~~t t $  1. ..t irsli ss s ,b
I s O f n s a i o r  in  ‘ T s -  i a - t I

offer s t- - - a s s i s t  sI-cl -

i f f ~~t t -  civil dtat.. n ’
5-an a- ptob l.ma .

Sheriff vI.s phs-ne Il

Crockett w i l l  .
,var,sa tp4 t - t i )  ‘ian:

says it ’. ala - .
- -nrs . c -(., ‘ —w,- . C f . ,,  all

- - - . - - a t a- c t~~~nd
p1 i t s  at L’nlnr pier .

i-
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An 101, AI f\ l’ ISI ~‘S¼ lt lf L

—5--__ _ -, . - . -.-—— -..— .. .—- -———  S

0, 10 I ci; — Al I i.~ reported --u t
BA’,”l tI.5. wil l  be
dir e - ta -- .’ t .- bulk f i r e . -

.-v. a i l s  ir nquur i In ~
s ethe r Hai ’l. i.u a m-i 5 hr. . neede d t o  .obill,..
1. ne.sI.d . Their sn i s - I s  on - .iv ab le role

would be ts ’ secu r e a,’
evacuation . OFS sas s better
t - . dna.. on puhits s a id ..

~ j tua l aid than t s - us. %at ’l.
.,.m r .5

B u i l - I nsel oi l tans ~ s~~i -.Se. , 5 s i 1 ’ .  m a a t e l  s r d r y e  sInaI —

- ma.s iv. less t ire s t i l l  dc-n s’I:’
inst of , - t s - t s - n  ( A_A - .- . -

IAA- P~- l  , , F * r e s  — l. (’ t i r ,  Ou t I  S -

IT ..- - .r s o I l . , I’
as.5- -,.la - n. i-n , IS
pumper. a.: S n

a s s : I I  ‘ l a S ,  - 1 - 5~

I l I r  c r ev-
AP’ ” f (bull as Ia- I rs.

c a i v , ’ y  as S d ,  Is

‘ Fi rst s - e s - a I l e d  5 . 1 Ii, ne -s.-I L S S  ( l ’s,, I”5’ s,I  1.

S p t . 1  response S •‘ .  ta. ’ I-
h u n g ; c c-maer- iii aa ls ’o r
a - ’ oil spill , Ia-ar , ‘1 cc*—
- a r l e s ;  a la - , re ti:-e n s is

m a l i ng . ,‘r ’ atnsr’- ’ a - - ;  . p—
mart  avai lable . I
C’. — i o t a - o s -  ions. I ‘ ‘. ‘.11
~ nnI ‘i r e ,“,st I T a - ’ ~~T - -

pn.~~ c-ns f lea king a — i n .

A t -  F ’ s -a .  - a ’ . ’
exce pt Is- , 5- vc l .,- t..- r~

~ 1-
Si*VnE I is K4AV ”( I “I

He ’ll r.cc’ nd ma is - -

t a m Ing 2 ci. ev.c ua-
ion “c-I ll ‘se- ‘-a s

further %‘-. f s - t - ~ .at i s -c- .
Bulk r~~~In. ~~l a s-si) - s -- Ct ,

I ~ inluflea.
- - r~~~~. I brid ge cl—s.d .

helc ’ s ar , a v a i l-
ab le — offered to i s . ,

!trøs aindet . c - c - l T n”l t~ -1

Out , ins- ’ ,n t e n f  on
(AC i-I, A C - l ’ l . - wa. t o  hosp i ta l .  11

- fire pw~~s wi l l
- remain in reserve. -

1 They concur  w i t ’s-

*AVY r.c~~~~ndatio,~
- on .vsa-uatI”-’.
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1I~4t 
5 nI5-s~~k is , ) h l~~ I5, .5- . 110’s T A l l  ‘~ mISS ‘, loPs

wants  t. hn lSs si from
Cr i t  stat,’ o il ‘r~ ’ ;
should he j~~sle*ent ,J.

Sher:t I Is evacu at tog ~~,.n’ 5 I l  ( ‘f t ) a l - c !  - I it~ 
- ups-r Rt,~

1 i - n I’ Ia- s f’ s ~ 
.5 ’1.tdittâ~ I Sis- o f t ’ s . r r ”  ,at i-c on

i :sg assiStanc e Ir - r sc en e s t - . s s i h c i c  nn Sa~
1 145’ .nd F!’, sIc. 5%. Ci! are s s . I ’- : r  - - s  Ps-- .- .s r.
n a t  ‘n Ns L i t , etc - ; - ‘a--

t o  scls oo ,’; a,ri.a. s .r s cil -
lar ..e S r e r f c t , a- e e nt - Sn- I
5-irs ts- , .-w ~- i c - t , ’  t~ a

at ~csn

l i r e  — . 1  e . S
il,I’ s - c - f : ’ , t ’ -

0)5 . I! (Pa’s . i s  5 ’ !l ?  I~~
,

‘sa I l . . s s - .  on a l a - s - I
- c s ’  l ’ s  ‘s -n f l hasn ’t s- c--

n5 1 a - ’ - la- ,J “- .‘ i .  s i - I  MiiTsIiS

? e L C - i f ’ ’ n, ’- .frr (C .  I, ‘sa ss
) .sI’ .’.,S ,~ 1100 ~~5 -s ’ ‘e ,

si.cr j ! ? ’  and !‘ S .szr

5na , ,dl;r ~. (t’.,-I ~~ 5 ’ .s I’

ins ’ l rF!’, a-’’ai. I j n ~ r~~

j n l (‘f • , J’~ ’ ,’* ’s  , n.s r . ti ’ T r ”. n a - .

asatl at le - ‘ ‘ asia -sta Ir .1
is ) - s - F I c - t - t I ”.I So ‘,st’ , .1-
T5- ,’s-n~~’ a ) )  , s ’ . s - ~ a s  .ic
1- 1 - 0.!, I’ - r !, - -

a~~e , n f  cn,r,ip’at ’

i s  t’oardlng 5 - - I .  t .  set

or ;--c -s~ -. I n,~~ a -r . ial sa l.
b r  h a s lo s ’r-I a- .; ‘ -n

1-arga-’ t s r  ‘•t 101 i°~~ . c ’-t-

t i - t a- I’ sr ’.’ n ’ oil .“‘.o
1” n 5-- .ls

Iff y t eam is at ~, ( CII.”

marsd 
~

- . 51  - ‘ S i n  - 1 i i  en—

£2 ~~P 1

‘sirs ~.tS P’-nfls1 about a n t  tOg
a . t h a - ir ct ’s 5) 110  (s ’c- t ra (  -

f l - I .

f IX fiat r~’rort e’d
that ea r l ’ s c - . 1 - tn - s .ntn n dci.

t r’ov.d a larg e qusnht t ~
.srlc - s t ’ s r  weight ~i’co.-
se-nd that ,si ’s~~Iian a-’sacua~
tton be ~educpd to  I st Ir
tOt’s L’s  f looding ‘sulnt ’l ’a Nfe
sags: net
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(HI’ — could have 4O0~~ S0i.

oIft c.re on scene 5--s

afternoon . hc- n..d
for hal l . ~uard in-
volv..ent.

s-t:s — r.aponding t o  p s l i t —  From savor. C’- -s r - I ’  aLec.;
ical pressures  t~ - their direct r .çn-sesl to the
,a i l  n .s! ~at I - - - n a ~~d Governor I. a 5I1~~

5 .1s - visible
ev a - r n though it s - e s  ac t ion .
a r e n ’ t ysra --len). A ona-
•ile e r a-  nsa ’ Ion s.n ld 1
require S’ public -

s a f e t -s o f t i ,  a-c. ,
)i rcs — should ~ , out 5-- a-

~ ~~ I fIll eat :c-.aS a- I

- C’- — hulk oil leak ha. I

.1OVI’J 10 a t ! i  .1.. 
I

Sulk fire ’. ur’sde~ cøn —~
1 1 , 1.  i-I- ; tear ,,-
the war Ir , -; I’ ,) -

Corps I f  Fogineers ; -Promp t boo. nie-~ I s rsa-’ is
model aars api ll a -- : inelre.l 5-s t i e  Is. ‘ a t  t ’-
o i l  wI ll ride SI n - . 

- ~-cwrr  Sal oil li-as-
t Ide u~’ to Sulsun ties . c’onsan’s- has a lar g e varehou - .
Cs w i l l  insta l l  a ,‘~ e~ -~ r~~- s - s -  ora l)

s e r I e s  of cont a i n5ent
boos. in Ti.. s t r a i s  a
to  prevent t i - sa ,
I’s.~~lcs - ymar.l ah*uld be

, I .t Ie l , - 5  ha- )bS~(s- .
Al — situ a tion appears t ( .

5 -- a - s:ab ills in g .
t$P tnap.ct. bridg e s-

tha t It can re.-;~.’r-
as soon aS t h~ ‘(a’s’n
( Ly e .  the c -kay

1~~00 Demoöilizat ion arid 5al~ag. CC - Ships ’ a lt ua t 1005 -

ha,. stabi lis ed , 
-

l i g 5 - t ii .5-leer F .  of
lennic ia (mouth s-f
Suisun isv), but moat

of the o i l  baa been
contaltied by a series
of three boos. .
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~ n I ’ ’ s Af 1 1 . )V I ’ s  A l t  “ l A ) ) ’  DlSCt’s~~ I~~
—+

i.e nc-t. is - I  l n t s c n . s s i n -vi LII) - ! I 15a- still ii ‘.- ‘ s - S t ‘.n, P s ’  ‘ ,a-

cols~~is- . 
At - L’~)T a~~r n ’n~:- .i , all ;- - - n n t , Al. passer. t-

Ps isi s f’.,~~,1e.’: n. is- I, I.! I 4 4 r e*a.n.d .. - ‘lood —
I V C  ,I C I I 5 I s- f , ~~~~~~ •d -

a - - a! , - a r p .  ‘a.. S e en Hold : 1 d.mapr! I

subj..T i s - shou t dspc- 11  - - ‘a - i

age I ~ sst Sr - n s - .  ~
s i d . r e - ’ unstabl e. 3 undasacel 4

ksnco erid saintaining utnilood.
1 ml. es-a. s saI  ;.-r I. -,n r . - la a s ’ a - ’ I

dnrin g - ar~ hand l.n ng
ir 1,5cc - I sal- ac ’

CC — w a te l  SnS ’5 ! ’ s  I. r.S

e s t a S ’i i sh ~ d c f - n i,, ’

A ) - . flu! a i r S i l  Ta--

~~~~~~ ~ , I rat  ii - -

Sulk ma5t~~r sa asS- i s

At t s -

I l l s  .A’~~ dan.si’ as i r e ’.

i s  s i c - , ! a - ! ’~~ V .

‘s a i s , n r  - develop.f,’.c ‘- a . - - ! - u a n n s a ’ s s ’r rrl uit ,- nient —

aa l . a ~~a p lao - A) .1,- . t a L o n  u - - lu! he I r a - p i 5 - s

csr~~- I n. - icr tog I a - i s - ,. t i a-- c c .sul 1* 1 1 c-n
b i l l  fe .l n slra - )O s i i s ’  ‘.,s..

a s s  ~ l~ I — l 1’- -- . 1 ¶ n - - s s ill  ~s ‘‘  - -

~~~~~ 
,t.t - 1 s t - I

.. s er’ l .’ r’  n’ c - C a - I  In s- ’ ’

s t a r t  -! ‘~~~ ‘*-‘.i ’ i

usc-i L I S~~~I , a 10.-

‘.‘a- s ’ Iga t a- I a l l
‘tons.

la’s,
later:

CG — spill c l e a n - - i : ’ -
ce.dir.a- w el l, I,- ,...

log f ln,Ik for den isinni
on uS-a ’ to  di-’ w I l ’
t he ah ip.
A ‘~ ‘~5~A a s n n o n .  T I

baa ar r1n-.~’ Irs C ’ s - ,—
Inst .  s C I e r . t i l i c
aspects ‘-‘I sp ill
Ic S Pc-is se -

Conduc tin g Investiga-
tin in n’ ca use. i-if
Incident (rssr S’s CC

Mar ine Sa f e t y  n ’ f f~~~~~._i

13’sc Slavv has declin-
ed to participate in
CC procenedings un ti l

It. cewit invest ipsititi
has concluded. Also
Nays p .rsonne l won ’t
be made available
for CC d.po.ttion*
until Slav’s p,oc..d-

~~ ~~ - ________________  
——— - ________ -
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inga have concluded
(one we-ak). CC intends
to proceed .-n t ’  c iv i l -
ian as pect s of Isa -ar Is -s- si

only; will reconvene
for ~4avy ’i sisie of the
story when Msvv ’.
av a ilable ,

Ally I liavy ‘A- - :  p r s - p e r t \
damage. claims are
rolling in,

Att v - pressuring ~~~~~~

throu gh ( n  ~~ coop—
•rat  t~~r. Sr. CC ;-‘. - -

teed ings -

— Is is-.’b’Iilk t - I ti-Si, .? a- ,

hear thi. w i l l  1., a- ’
ts ’ s , ,S until all ;an —
ties i 5 s -  p a rt Sc l~~.i l e ,
un less  I’T:a- p a r t s - s a -  I s
In  d i s ~ 5 - a f p . -  t l ~r I T
.i-i1g a t~~or. t— g i v e  sic-

posif I ons, etc., 5 1  Sr

ear li e , tie.
\aV-u ‘A l .  — 5 ’  i r s - s r . !  ig a-  :os - s - s r I. .,- s- I n t r la r

I )~~r. Is F T c - u  i’a-,I (‘ it

pc-n c impletion - ‘ 1
5-il ” inv rsl Igat l,~n ,

k h5 s-s ’s s S II - C l~5 t C

w it ? - s -t ha -r t ov eat ig a-
t t - ’l--s . ~epc r t s  a- - . ’
psr .u-nn.- will 1-c mate
asai al la-

CI. - In addition to !!-I in-
v e s t  i g a t  s - -s - . ,  a S .  r~~a i
Mar ine Pii’s-~~s - 11 - 5  Its —
4uirv wil l be -“--c s - -a --I

A t t Y  — Due ts ls”~~i .  S t ile ~i~~;’v r .-rsc’nnrI should I-,
I s.r i o s s s s - s - . a a  a - sarIs - - cl 5-s the CC & close—
of inc ident , the ra anis --.e-d is-s ,‘s.t~~~ after
National ‘rsnsp~-r sa- c s—n. isna it-n of ‘4a ’s-s- 1c -ç~,li- n- -

l ion Safety t ic -a sS wi l l
be Called in.

• Al )  proc e.dings can - - hearit-gs are It.: n - s - pr’

he t*ed as Irs nature~ ilne l loes a 5
discovery for a suit I~~-tsrt an t .

~ s1ch may ‘c f lIed A t t v  suit would citcu v.nt
against th. llavy 1*- Nay, protedure. to get at
madta~s’1,. Slas’v evidence.

~~~~ JAG - Navy is conc ern-
ed with pinpointins
cmuse of ettetnal
1tab ilit ~ ti-n prevent
other incidents ,
Their proc eedings
may or say not evil
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other purposes.
Under Uniform Code
of Military . l o s t ls r ,
those suspe ct ed of
offenses have the
right NOT to make
stat,emant s its 50n
milItary pr sn~resS1ngs

A t t ~ — proposes. that ~~ s- -.- Sav as u Se .

wi tness be
sad. avai ls ? a- to
CC a f t e r  t ? . s  ‘ s e
testif i ed hut 1-e i s a -
proceedings Ps- a - c
c onc I— . a--si

IV I.kA~.
- 5-

.4.
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LOLB PLAYIRS IN GAICE SINULATION

AFFILIATION

Those. I. Birdwsll Rodso Fir. Prot.ction Local Fire District
District Raprs..ntativs

lob.rt A. Bornboldt U. S. Na vy Type Co and.r

G.org. 0. Brown U. S. Coast (~aard Publ ic Informa tion
Off icer

William D. Craig California Maritime Bulk Carrier Maatsr
Ac ademy

Richa rd Kern California Highway Highway Petrol
Pat rol

Robert M . McAllister U. S. Coast Ogurd Pacific Strike Teas

Ernest Mardock U. S. ~-‘ aa t Guard Captain of the Port

Frank Ochtn.ro Crock.ttlCarqutne. local Fir. District
Fir. Prot.ct ion l.pr..e.tat iv.
District

Graydoo S. Staring Lillick , McHose Ovmer/Attormey for
6 Otanl.. Bulk Carrier

B.nja sin P. Strickland Crowl.y Marit ime Sa lvor
Salvage, the.

_ _ _
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ASSESSOIJL IIFOBMATION CENTER
PARTICIPANT S

AFFILIATION SUPPORT ING ROLE

Roy Anderson U. S. Army Corps U. S. Ar-my Corps
of Engineers of Engineers

lap resentat ive

- - 

B. V. Btllingal.a U. S. Coast Gua rd Regional Response
.: Team

~

‘ Larry J. Clark U. S. Coast Guard Media , USCG

Charles I. Clove r U. S. Nava l Weapons Comeander , Naval
Stat ion Weapon . Station

Jan 1. Dasey U. S. Coast Guard Captain of the Por t

Richard A. Friend Consultant Media , Fire
Protection

irwin Goodwin Nst tonal Reseach Media , Nationa l
Council

Will iam C. Hardy Ketron , Inc. Public Reaction

William 0. Ise U. S. Navy U. S. Navy Attorney

I. I. Pobli U . S. Navy Co anding Officer.
11th Navy District

Ales Rynecki Consultant Salvage Engineer

Richard D. Starr Contra Costa County local Fire District
Consolidated Pine Representative
District

Those. Thorner Consultant Stat. and Public
Concerns for
Environmental
Protection

Jerry Totten Naval Sea Systema Supervisor of Salvage,
— 

Co~~~nd U. S. Navy

William V. Ward Office of Energsncy Off in. of Na.rg.ncy
Sarvin.s, St ate of Services , Stat e of
California California

-
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AUREVIATIONS

AZ A .anition ship

At t y  Attorney

bbl Barrel

Bulk Cargo ship f or containers and bulk (sugar) cargo

Capt Captain

CC Coas t Guard

CHE?ffREC A chesical industry couaorUua whose purpos. is to furnish
information on handling hazardous substances

CHP Califo rnia Highwa y Patrol

CO~ Corps of Eng ineers , U.S. Army

COTP Captain of the Port (Coast Guard)

CTh Cons t ructive total loss , a tern that means salvage and
repair costs exc•sd the valu. of ths vessel

CV Container vessel (Savannah scenario)

D.C. Washington, D. C.

DOJ Department of Justice

EPA Environmental Protection Agency

ETA Estimated time of arrival

FAA Federal Aviation Administration

PD Pi ne department

FIG Fish and game department , state

VWPCA Federal Water Pollution Cot~ nol Act

Coy Governor

Halo Helicopter

HP Horsepower
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HQ Headquarters

JAG Judge Advocate General (office), Navy

LDPS Louisville Department of Public Safety

luG Liquid natural gas

MSO Ma rine Safety Off ice , Coas t Gua rd

— 

~~

- NAVSALV (See also SUPSALY) Office of Supervisor of Salvage,
U.S. Navy

NC Nationa l Guard

NH 3 Anhyd rous ameonta

NT SB Nationa l Transportation Safety Board

ORS Of f ice  of Energency Services (State of Cal i fornia)

ORSANCO ahio Riven Valley Water Sanitation Co ission

OSC On—scene coordinator (of the Regional Response Team)

PIX CLUI Property and indemnity insuranc e — f ills in gaps in
coverage , such as wreck removal required by law , spills ,
and pollution clean-u p liability, salvage; P S I  clubs are
~itual associations of shipowners fo rmed to provide PSI
insurance.

PlO Public Information Officer

OMED ~ ta l i f  ted member , engine and deck — an unlicensed rating
for  member of ships crew

Polio Pollut ion (abbreviation)

RQ Request (abbreviation )

KRT Regiona l Response Team

SAR Search and rescue

SF San Francisco
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SITREP Situation Report

SUPSALV Supervisor of Salvage, U.S. Navy

USN U.S . Navy

VTS Vessel t r a f f i c  system
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APPENDIX C

CONTHIBUTORS TO THE STUDY

A number of peop le othe r th en those d i r e c t l y  serving on the panel
made valuable con t r ibu tions  to the study , especially in the
~reparat  ton of the scenartos and the conduct ot the game st~~ila—
t io ni- . The pane l g r a t e f u l l y  acknowled ges this assistance. Name s
and a f f i l i a t i o n s  of these con t r ibu tors  are l is ted below :

Cha rles 8. Glass Joh n Ci l l i am
Of f i c e  of Merchant Mar ine  El Paso Marine Company

Safety
U.S. Coast Guard William Tageson

Office of the Supervisor of
Charles S. !lacltn Salvage
Office of the Supervisor Department of the Navy

of Sa lvage
Department of the Na vy Lloyd Fink

U.S. Maritime Admini stration
W i l l i a m  R. Murden
Office of the Chief of Thom... H. Dickey

Engineer. U.S. Coast Guard
Department of t he  A rmy

Thomaa Blockwick
Cha rles L. K e l l e r  MAR Inc.
Office of Merchant Marine

Safety Lawrence B. K.arp
U.S. Coast Guard Untvi.raity of California ,

— Berkeley
John 1. Patterson
Office of Environment and Cordelia Scrugga

Systems Ketr on Inc .
U S .  Coast Guard

John A. General
Gregory N. Yaroch Ketr on Inc .
Office of Marine Environment

Systems Peter Stsnek
U.S. Coast Guard Ketron lnc.

Jack 1. Bun Andrew D’Ange lo
Liaison Officer Consultant
Army Corps of Eng ineers

Russell F. Ligh t
Ra ndall Cole Consultant
El Paso Marine Company

Robert K . Thurman
Joseph H. Seelinger Consultant
U.S. Ma ri t ime Administration
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